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TO  THE 

A  D 


AV  IN  G  been  Educated  in  the  'Theory  of  Navigation , 
almoft  from ,  my  Childhood,  and  having  had  about  Sixteen 
Tears  Experience  of  the  Practical  part  (at  Sea),  both 
in  the  Merchant  Service,  and  alfo  as  Teacher  of  the 
Mathematicks  in  the  RoyaUNavy  j  and  having  in  the 
Courfe  of  that  Time  made  a  general  Obfervation,  that 
there  are  Numbers  of  Seamen  who  would  gladly  keep  a  Reckoning,  had 
they  any  Short,  Eafy  and  Plain  Method  to  do  it  by,  but  are  dct err'd 
from  it  by  the  want  of  fuch  a  Thing :  And  alfo  that  there  are  many 
who  have  thrown  their  Money  away  to  little  or  no  purpofe,  by  going 
to  School  to  fome  Maflers  (of  which  fort  there  are  too  many)  that  have 
only  got  a  Smattering  of  the  Theory,  and  a  few  Terms  of  Art  by  Rote, 
which  enables  them  to  talk  in  fuch  a  manner  as  to  deceive  thofe  that  go 
to  learn  of  them  -,  but  having  never  been  at  Sea,  cannot  know  any  thine 
of  the  Practice. 


Therefore  for  the  Ufe  of  fuch  in  particular,  and  of  all  other  Sea¬ 
faring  Men  in  general,  I  have  Written  the  following  Treatife,  in  which 
I  think  I  have  inferted  all  the  Rules,  and  all  the  Tables  with  their  Ufes, 
that  are  neceffary  to  be  ufed  in  any  Cafe  at  Sea :  And  alfo  particular 
Rules  for  keeping  a  Journal ,  with  the  manner  of  Correcting  the  Dead- 
Reckoning  by  an  Obfervation,  either  for  one  Day,  or  for  a  longer  Time ; 
the  firft  of  which,  viz.  Correcting  for  one  Day,  has  been  treated  of  by 
feveral  Authors ;  but  the  latter,  viz.  Correcting  for  a  longer  Time, 
I  know  has  been  barely  mentioned  in  feveral,  but  not  particularly  ex¬ 
plain'd  in  any  Author  at  all  I  believe,  at  leaf  in  none  that  I  have 

A  2  Rcad. 


To  the  READER. 

Read>  And  for  that  Reafon  I  have  done  it  in  *u  , 

end  of  this  Book,  it  being  abfolutely  ZJ  *  tbt  Utter 

«  Reckoning  to  know  it,  becaufe  they  arTmrZlZeZt  if**  ^  ***** 

-  <**  *  K  bnt 

on  M,  SOjJfZ,  t’Jf]  7tM  Ibl’t'  *  p"i  *  ‘U  *”* 
little  Education  as  not  to  be  cdZhb  f  lZ  y  ?erf°n  has  *«*  fi 

2™**’  *  *»*  * 

Arithmetic  or  Navigation ,  by  the  heln  rf  n  t  ,  W  ’  either  m 

mr  of  a  Mai  (fl  ,1  * 

of  tbU  iind,  feme  only  ,o  Mono,  ,h,  PrUe  tS  J  fV  T  BmU 
the  Reader.)  And  now  bavin*  ziven  dn  Acmunt  J  {-  Stnnce  to 
induced  me  to  publijh  this  Book  (which  / hope  IJ*  ***  • 

affurti,  will  be  found  Ibi  mod  ufefut  Boot  of  'V  f  t  frMy  wdt 
foe  the  Daily- Trim,,  a,  Sea  /  ttZ  l  f  “  hni'  mw  *  ?"«! ; 

the  Readers  kind  Acceptance  of  my  Endeavours,  '  °  kg 

And  am, 

Their  Humble  Servant, 


Thomas  Hafelden, 
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33.  Rules  for  Corroding  from  the  Lime  of  leaving  the  Land,  to  the 
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Difference  of  Latitude  and  Departure  for  z  Deg. 


Difl 

Lat 

Dep 

iDif 

1 

f  Lat 

Dep 

1 

01. c 

00.0 

51 

51. c 

01.8 

2 

02. c 

00. 1 

52 

52.0 

01.8 

3 

03.C 

00. 1 

53 

53.0 

01.1 

4 

04. c 

00. 1 

54 

54-° 

01.9 

J 

05. c 

00.2 

55 

55.0 

01.9 

6 

06. c 

00.2 

56 

56.0 

02. C 

7 

07.0 

00.2 

57 

57.0 

02.0 

8 

08.0 

00.3 

58 

58.0 

02.0 

9 

09.0 

00.3 

59 

59.0 

02.1 

10 

10. 0 

00.4 

60 

60.0 

02.1 

1 1 

II. 0 

co. 4 

61 

61.0 

02.1 

12 

12.0 

00.4 

62 

62.0 

02.2 

n 

I3.O 

co.5 

63 

63.0 

02.2 

14 

14.0 

00.5 

64 

64.0 

02.2 

is 

I5.O 

00.5 

-65 

65.0 

O2.3 

16 

16.0 

00.6 

66 

66.0 

O2.3 

17 

17.0 

00.6 

67 

67.0 

O2.3 

18 

18.0 

00.6 

68 

68.0 

02.4 

19 

I9.O 

00.7 

69 

69.0 

O2.4 

20 

20.0 

00.7 

70 

70. c 

02.4 

21 

21.0 

00.7 

7i 

71.0 

02.5 

22 

22.0 

00.8 

72 

72.0 

O2.5 

23 

23.O 

00.8 

73 

73-° 

02.5 

24 

24.O 

og.8 

74 

74.0 

02.6 

25 

25.° 

00.9 

75 

75-° 

02.6 

26 

26,0 

00.9 

76 

76.0 

02.7 

27 

27.O 

00.9 

77 

77-° 

02.7 

28 

28.0 

01. 0 

78 

78. G 

02.7 

29 

29.O 

01.0 

79 

79-° 

02.8 

3° 

30.0 

01. 1 

80 

80.0 

02.8 

3i 

31.0 

01. 1 

81 

81.0 

02.8 

32 

32.0 

01. 1 

82 

8 1.9 

02.9 

33 

33.0,01.2 

83 

82.9 

02.9 

34 

34.0  01.2 

84 

83-9 

02.9 

35 

35.0I01.2 

85 

84.9 

03.0 

36 

36.0 

01.3 

86 

85-9 

03.0 

37 

37.0 

01.3 

87 

86.9 

03.0 

38 

38.0 

01.3 

88 

87.9 

03.1 

39 

39-o 

01.4 

89 

88.9 

03. 1 

40 

40.0 

01.4 

90 

89.9 

03-1 

41 

41.0 

01.4 

91 

90.9 

03.2 

42 

42.0 

01.5 

92 

9X,9 

03.2 

43 

43-0,01-5 

93 

92-9 

03.2 

44 

44.0 

01.5 

94 

93-9 

°3-3 

45 

45-° 

01.6 

9  5 

94.9 

03-3 

46 

46.0 

01.6 

96 

95-9 

03.4 

47 

47.0 

01.6 

97 

96.9 

03.4 

48 

48.0 

01.7 

98 

97-9 

°3-4 

49' 

49.0 

01.7 

99 

98.9 

°3-5 

5° 

50.0 

01.7 

100 

99.9 

°3-5 

>ift 

Dep 

Lat 

Dilt 

Dep 

Lat 

IOI 

02 

03 

04 

°5 

106 

07 

08 

°9 

10 

hi 

12 

*3 

14 

*5 


100.9 

101. 9 

102.9 

I03-9 

104.9 


105.9 

106.9 

10  7-9 


03*5 

03.6 

03.6 

03.6 

°3-7 


°3-7 

°3-7 

03.8 


116 

17 

18 

*9 

20 


1 2  I 
22 

23 

24 

25 


126 

27 

28 

29 

30 


I08.9  03.8 
I09-9  °3*9 


131 

32 

33 

34 

35 


136 

37 

38 

39 

40 


141 

42 

43 

44 

45 


146 

47 

48 

49 

150 


Dift 


110.9 
hi. 9 

112.9 

113.9 
H4.9 


115.9 

116.9 

117.9 


118.9  04.2 


°3-9 

°3-9 

04.0 

04.0 

04.0 


04.1 

04.1 

04.1 


H9.9 


04.2 


120.9 

121.9 


04.2 

04.3 


122.9  °4-3 

123.9  04.3 
124.9J04.4 

1 2  5. 9 '04.4 
126.9 '04,4 

I27-9  °4*5 

128.9  04.5 

129. 9^4. 6 


130.9  04.6 

13 1.9  04.6 

132.9  04.7 

*33-9  °4-7 
1 34*9  °4-7 
04.8 


1 3  5*9 
136.9 


04.8 


137.9  04  8 

138.9  04.9 
^39-9  °4-9 


140.9 

141.9 

142.9 

143.9 

144- 9 

145- 9 

146.9 

147.9 

148.9 
149-9 


Dep 


04.9 

05.0 

05.0 

03.0 

°5-1 


05.1 

05.1 

05.2 

05.2 

°5J 

Lat 


*5* 

52 

53 

54 

55 


X56 

57 

58 

59 

60 


I5°-9 

I5I*9 
152 

1 53-9 
I54*9 


05.3 
°5*3 

905.4 
05.4 

°5-4 


161 

62 

63 


1 55-9 

1 56.9 

*57-9 

158.9 

*59 


°5-5 
°5-5 
°5« 
05.6 

9  °5-6 


160.9 

161. 

162. 


05.6 

9  °5-7 
•7 

64  163.9  05.7 
05.8 


65 


166 

67 

68 

69 

70 


164.9 


171 

72 

73 

74 

75 


165.9 
166. 

167.9 
168. 

169.9 


05,8 
9  05.8 

°5-9 

°5-9 
06.0 


176 

77 

78 

79 

80 


181 

82 

83 

84 
£5 

186 

87 

88 

89 

22 

191 

92 

93 

94 

95 


I7°*9 

171.9 

172 

173 

174.9 


06.0 
06.0 
9  06.1 
9  06 


*75 

176.9 

177.9 

178.9 

!79-9 


180.9 

181. 

182. 

183. 

184.9 


196 

97 

98 

99 
200 


Dift 


1  ^  5-9 

186.9 

187. 

188.9 

189.9 


190 

191 

192.9 

I93*9 

194.9 


J95 

196.9 

197 

198.9 

*99-9 


Dep 


06.1 


9  06 


.2 
06.2 
06.2 
06.3 

q6-3 
06.3 
9  06.4 
9  06.4 
9  06.4 

o6-5 
06.5 
06.5 


9  06.6 
06.6 
06.7 


9  06.7 
9  06 


7 

06.8 

06.8 

06.8 


9  06.9 
06.9 


9  06.9 
07.0 
07.0 

at 


Dift  Lat 


201 

02 

03 

04 

°5 


206 

07 

08 

°9 

10 


211 

12 

13 

£5 
216 

17 

18 

19 

20 


221 

22 

*3 

24 

*5 


226 

27 

28 

29 

12 

231 

32 

33 

34 

35 


236 

37 

38 

39 

40 


241 

42 

43 

44 

45 


246 

47 

48 

49 
250 

Dili 


200.9 

201.9 

202.9 

203.9 

204.9 


205.9 

206.9 

207. 9 


07.0 

07.1 

07.1 

07.1 

07.2 


07.2 

07.2 

07-3 


208.9  07.3 

209.9  07.4 


210.9  °7>*- 

211.9  07.^. 

212.9  °7*5 
2I3-9  07-5 

2!4-9  07.5 


2I5-9  °7-6 

216.9  07.6 

217.9  07.6 

218.9  °7-7 
2I9*9  07.7 


220.9  °7-7 

221.9  °7-8 

222.9  07.8 

223.9  07.8 

224.9  07.9 


225.9  °7-9 

226.9  07.9 

227.9  °8*o 

228.9  °8*o 

229.9  °8-i 


230.9  08.1 

231.9  08.1 

232.9  08.2 

233.9  08.2 

234.9  08.2 


235-9  o8-3 

236.9  08.3 

2 3 7 •  9  o8-3 

238.9  08.4 

239.9  08.4 


240.9  08.4 

241.9  08.5 

242.9  08.5 

243-9  o8-5 

244.9  08.6 


245.9  °8.6 

246.9  08.6 

247.9  °^-7 

248.9  08.7 

249.9  °8.8 


Dep 


Lat 


251 

52 

53 

54 

55 
256 

57 

58 

59 

60 

261 

62 

63 

64 

*5 
266 

67 

68 

69 

271 

72 

73 

74 

75 


255.8 

256.8 

257-8 

258.8 

259.8 


260.8 


Lat 

250.8  08.8 

251.8  08.8 

252.8  08.9 

253.8  08.9 

254.8  08.9 


261.8  09.2 


262.8 


263.8  09.2 


264.8 


265.8  09.3 


266.8 

26.7.8 

268.8 

269.8 


270.8 

271.8 

272.8 

273-8 


276 

77 

78 

79 

80 


281 

82 

83 

84 

85 


286 

87 

88 

89 

90 


274.8  09.6 


09.0 
09.0 
09.0 
09.1 
09.1-  r 


09.1 


09.2 


°9-3 


°9-3 

09.4 

09.4 

09.5 


09.5 

°9-5 

09.6 

09.6 


275-8 

276.8 
277-8 

278.8 

279.8 


09.7 
09.7 
09.7 
09.8 
09,8 

280.8  09.8 

281.8  09.9 

°9-9 
09.9 

10. o 


282.8 

283.8 
284-8 


285.8 

286.8 

287.8 

288.8 

289.8 


290.8 

291.8 

292.8 

293.8 

294.8 


291 

92 

93 

94 

95 

296  295.8 

296.8 

297.8 

298.8 

299.8 


97 

98 

99 
300 

dS 


Dep 


10. o 
10. o 

10. 1 

10.1 

10.2 

10.2 

10,2 

IO.3 

IO.3 

IO.3 


IO.4 

IO.4 

10.4 

10.5 
IO.5 

Lat 


for  88  Deg . 


Difference  of  Latitude  and  Departure  for  3  Deg. 


01.6 


78.9 


45*9 

46.9 

47-9 

48.9 

49.9 


Dift  Dep  Lat 


85-9 

86.9 

87.9 

88.9 

89.9 


Dift!  Lat 

Dep 

Dift 

ttat 

Dep 

j  Dift 

I 

01. C 

00.1 

5i 

5*>*$ 

02.7 

101 

2 

02. C 

00.1 

52 

5x-9 

02.7 

02 

3 

03.0 

00.2 

53 

52.9 

02.8 

03 

4 

O4.O 

00.2 

54 

53*9 

02.8 

04 

5 

[05.0 

00.3 

55 

54*9 

02.9 

°5 

6 

06.O 

00.3 

56 

55*9 

02.9 

106 

7 

07.0 

00  u 

57 

56.9 

03.0 

07 

8 

I08.O 

00.4 

58 

57-9 

03.0 

08  j 

9 

09.O 

00.5 

59 

58*9 

03.1 

09 

10 

IO. O 

00.5 

60 

59-9 

03.1 

IO 

11 

1 1.0 

00.6 

61 

60,9 

03.2 

nil 

12 

12.0 

00.6 

62 

61.9 

03.2 

22 

*3 

I3*° 

00.7 

63 

62.9 

°3*3 

13 

*4 

14.0 

00.7 

64 

63.9 

°3*3 

14 

1 5 

15*0 

00.8 

65 

64*9 

03*4 

— 5 

16  1 

16.0 

00.8 

66 

65-9 

03.5 

116 

*7 

17.0 

00.9 

67 

66.9 

°3>5 

17 

18 

18.0 

00.9 

68 

67.9 

03.6 

IS 

19 

19.0 

01.0 

69 

68.9 

03.6 

29 

'20 

20.0 

01.0 

70 

69.9 

03.7 

20 

21 

21.0 

01. 1 

7i 

70.9 

93*7 

121 

22 

22.0 

01.x 

72 

71.9 

03.8 

22  . 

23 

23.O 

01.2 

73 

72.9 

03.8 

23  h 

24 

24.O 

01.3 

74 

73-9 

°3*9 

24  ] 

25 

25*0 

01.3 

75 

74*9 

03.9 

26 

26.0 

01,4 

76 

75*9 

04.0 

126  h 

27 

27,0 

01.4 

77 

76.9 

04.0 

27  i 

28 

28.0 

01.5 

7« 

77*9 

04.1 

28  1 

Lat 


100.9 


Dep 


°5*3 


101.905.3 
102.9  05.4 
05.4 


05  104.9  °5*5 


.  °5*5 

07  106.9  05*6 

"  !io7*8  05.7 


1 10.8 

1 1 1.8 

1 12.8 


04.1 


79.9  04^2, 
04.2 


116.S 


06.1 

06.2 

06.2 

06.3 


90.9 

92*9 

92.9  04.9 

93- 9 

94- 9 


95-9 

96.9 

97-9 

98.9 

100199.9 


Dill  Dep  Lat 


06.6 
06.6 
06.7 

29  I128.S  06.8 

30  I129.8  06.8 
131  130.8 

32  131.8 

33  132.8 

34  133.8 

.  35  134-8 _ 

*36  135.8  07.1 

37  136.8  07.2 

38  )  1 37.8  07.2 

138- 8  07.3 

139- 8 ,07.3 


Dift 


Lat  IDcpI  Dift.  Lat  [Dtp 


150.8,07.9  201 
151.808.0  02 

152.8  08.0  j  03 

153.8  o&.i|j  04 


154.8 


08.1 


200. 7|  10.5 

201.7  10.6 

202.7  10.6 

203.7  10.7 
05  '204.7  10 


155.8  08.2  206  1205.7 


156.8  08.2 

157.8  08.3] 

158.8  08.3! 


!59.8 


160.8 

161.8  08.5 


08.4 
08.4I  21 1 


07  206.7 
08  [207.7 
09  '208.7 
10  209.7 


Dift 

Lat 

Dep 

251 

250.6 

J3*i 

1  52 

251.6 

13.2 

53 

252.6 

13.2 

54 

253*6 

J3-3 

1  55 

254.6 

*3*3 

256 

*55-6 

J3*4 

57 

256.6 

13.4 

58 

257.6 

2  3-5 

59 

258.6 

13.6 

60 

259.6 

13.6 

162.8 

163.8 


164.8  08.6 


08.5 

08.6 


210.71 1 1.0 

12  '21  1. 7*1  I 

13  212.7 
J4  213.7 

15  214.7 


140.8  07.4 

141.8  07.4 
I42.8|o7.5 
143.807.5 

144.8  O7.6 


I69.8  08.9 


•7 

216 

•7 

i I?! 

.8 

18 

.8 

19 

1 20 1 

260.6  I3.7 

261.6 

262.6 

263.6 

264.6 


170.8  O9.O  221  j 220,7 

171.8  09.0  !  22  221.7 

I72.8J09.I  J  23  '222.7 
173<8,o9*i  24I223.7 

174. 8*09. 2[!  2^:224.7 


265.6 

266.6 

267.6 

268.6  14.I 

269.6 


I75*^!C9.2  226  .225.7 

176.8  09.3  |  27  226.7 

177.8  09.3  28  227.7 

178-7,09.4  29  [228.7 

179,7)°9.4  I  30  1229.7 


270.0 

271.6  14.2 

272.6  14.3 

273.6 

274.6 


275.6 

276.6 

277.6 

278.6 

279.6 


145.8  07.6 

146.8  07.7 
J47.8  07.7 

148.8  07.8 

149.8  07.9 


180.709.5  231  230. 7J 1  a.  1 

181.7  09.5  I  32  23 1  «7|  1 2. 1 

182.709.6  33  ,232.7,12.2 

183.7  09.6  34  233.7  12.2 

154.7  09.7  1  35  234.7!  12.3 

355.709.7  236  235.7  i2.3 

186.7,09.8  I  37  236.7  IZ.4 
J87-7  09.8  38  237.7  I2>5 

158.7  <>9*9  39  238.7  12.5 

l89-7  09.9  1  40  239.71 1  z.b 

I90*7  10. o  241  |24°*7|i2.6j  291 
J9J*7  10, 

192.7  io. 

I93*7iI°.  i 
I94.7!io.2 


280.6 

281.6 

282.6 

283.6 

284.6 


195*7  i°-3 

196.7  10.3 
10.4 

10.4 

10.5 


197.7 

198.7 

199J 

IDift  Dep 


1241. 7 

12.7 

92 

242.7 

12.7 

93 

243*7 

12.8 

94 

244.7 

12.8 

95 

245*7 

12.9 

296 

246.7 

12.9 

97 

247.7 

13.0 

98 

248.7 

13.0 

99 

249.7 

13. 1 

300 

I  Dep 

Lat 

Dift 

285.6 

286.6 

287.6 
288. C 

289.6 


290.6 

291.6 

292.6 

293.6 

294.6 


295.6 

296.6 

297.6 

298.6 

299.6 


Dep 


for  87  Deg. 


Dift  Lat  [Dept |Djft  Lat  Pep 

ioi.ooo.i  51  50.9  03,6 


6  06.0 
07.0 
08.0 

09,0  00.6 


10.0 


14  14.0 

15.0 


00.7 


16.0  01.; 


19.0  01.3 


20.0 


01.4 


20.9  01.5 


52*9  03.6 


65.8  04.6 


71 


25.9  01.8 
26.9^01.9 

27.9  02.0 


30.902.2 
31.9  02.2 


42.9  03.0 
43-9,°3-1 
44»  9|°  3  • 1 

45.9  03.2 


47  46.9 

48  47.9 

49  48.9 
5049-9 


Dift  Dep  Lat 


r,a  Lat  ^  -  *  - 


100.8 

101.8 

102.8 
04  [103.8 


De 


°5 


106 


104.7 


io5-7 

106.7 

I07-7  .  „ 

108.7  07.6 


I09-7 


116 


07.7 


110.7  °7-7 


1 15-7 


08.1 


116.7  08.2 

J17.7 

118.7 

119.7 


120.7  08.4 

121.7  °8. 5 

122.7  °8.6 


85.8  06.01 

86.8  06. ii 

87.8  06.1 

88.8  06.2 

89.8  06.3 

90.8  06.4 

91.8  06.4 

92.8  06.5 

93.8  06.6 

94.8  06. 6| 


125.7  08.8 

126.708.9 

127.7108.9 

128.7  09.0 

129.7  jog.  1 

130.7  °9-i 


134-7  09.4 


1 3  5- 7 
136.7 

1 37-7 
’38-7  „  . 
1 39-7  09.8 


96  95,8  06. 7I 

97  96.8  06.8 

98  97.8  06.8 

99  98.8  06.9 
99.8  07,0 


Dift  Dep  Lat 


Dift 


240.7  09.8 

141.7 

142.7 
*43-7 

illl7 

145-6 

146.6 

147.6 

148.6 

149.6 


Dift 


Lat 


150-6 

151.6 

152.6 

253- 6 

254- 6 


Dep 


*55-6 

156.6 

*57-6 

158.6 

i59-6 


160.6 

161.6 

162.6 

163.6 

164.6 


165.6 

166.6 

167.6 

168.6 

169.6 


171  170.6 

72 .471.6 

731172.6 

74  173-6 

75  274-6 
176  175.6 

176.6 

I77-6 

178.6 

1 79  •  6 


jnL|-^ePj|Pift 


-01  200.5.4,0  251 
02  201.5  I4,j 

03  202-5  14.2 

04  203.5 

05  2°4-5 
206  205.5 
07  206.5 
08  207.5  14.5 
09  2,08.5  14.6 
10  [209.5  14.6 


211  210.5  14.7 

12  211.5  14,8 

1 3  2I2-5  14.8 
14 |2I3*5  24.5 

2I4-5  15.0 


280.6 

181.6 

182.6 

183.6 

184.6 


Dep 


185.6 

186.6 

287.5 

288.5 

289.5 


200  *99-5 

|X)iir  Dep 


226  215.5  15 

27  216.5  15.2 

28  227.5  15.2 

29  218.5  15.3 
20  219.5  15 

221  220.5  T5.4 

22  221.5  15 

23  222-5  15.5 

24  223.5  15  ‘ 

25  |224-5  15 

226  225.5  25.8 

226- 5  15.8 

227- 5  15.9 
22S.5  16.0 

229-4  26.0 

230.4 

23I-4 

232.4 

233.4 
234-4 


Lat  IDep 

25°*4|27.5 


252*  4  17.6 

252.4  17.6 
253-4  17-7 
154-4  27-8 

255-4  27.8 

256*4  27.9 

257-4  28.0 

258.4  18. 1 
259.4I18.1 


235-4  26.4 

236.4 

237-4 
238.4 

239-4 


240.4 


242.4  16.9 


26.8 


260.4  18.2 

261.4  18.3 

262.4  18.3 

2  ^  3  *41 1 8,4 
_ £  264.4I18.5 

266  265.4  18.5 

266.4  18.6 

267.4  28.7 

268.4  18.7 

269.4  18.8 


27°-3  18.9 
27J-3  19.0 

272- 3  19.0 

273- 3  29.1 

274- 3  29.2 


275-3  29.2 

276.3  19.3 
277-3  19.4 

278.3  19.4 

27^3  29-5 

280.3  19. 6 

282.3  19.7 

282.3  19.7 
283-3  29.8 

284.3  19.9 

29.9 
20/0 
20.1 
20.1 


285-3 

286.3 

287.3 

288.3 

289.3 


242.4 

243-4 

244.4 


245-4 

246.4 

247.4 

248.4 

249.4 


Dep 


290.3 

292.3 

292.3 

293- 3 

294- 3 

295- 3 

296.3 

297.3 

298.3 

299.3 


Lat  Dill  Dep 


Difference  of  Latitude  and  Departure  for  5  Deg. 


Dill 

Lat 

Dep 

|Dili|Lat  Dep 

Dill 

1 

OI.C 

00. 1 

51 

50. 8  04.4 

IOI 

2 

02. c 

00.2 

52 

51-8 

04-5 

02 

3 

03.  c 

00.3 

53 

52.8 

04.6 

°3 

4 

04.  c 

00.3 

54 

53-8 

04.7 

04 

5 

05. c 

00./. 

55 

54-8 

04.8 

°5 

6 

06. c 

00.5 

56 

55-8 

04.9 

106 

7 

07. c 

00.6 

57 

56.8 

05.0 

07 

8 

08.0 

00.7 

58 

57-8 

05.1 

08 

9 

09.0 

00.8 

59 

58.8 

05.1 

°9 

10 

10. 0 

00.9 

60 

59.8 

05.2 

10 

11 

II. 0 

01. 0 

61 

60.8 

°5-3 

hi 

12 

12.0 

01. 0 

1  62 

61.8 

05.4 

12 

x3 

12.9 

01. 1 

!  63 

62.8 

°5-5 

x3 

14 

I3e9 

01.2 

1  64 

63.8 

05.6 

x4 

45 

14-9 

or. 3 

1 65 

64.8 

°5-7 

x5 

16 

*5-9 

01.4 

66 

65-7 

05.8 

116 

17 

16.9 

01.5 

67  66.7 

05.8 

17  ] 

iS 

17.9 

01.6 

68  ,67.7 

05.9 

18 

19 

18.9 

01,7 

69  68.7 

06.0 

19 

20 

19.9 

01.7 

70  '69.7 

06. i 

:  20 

21 

20.9 

01.8 

71  170.7 

o6j2. 

121  ] 

22 

21.9 

01.9 

72  | 

71.7 

06.3 

22  ] 

:  2  3 

22.9 

02.0 

73 

72.7 

06.4 

2  3  3 

24 

23-9 

02.1 

74,73-7 

06.5 

24  1 

25 

24.9 

02.2 

75 

74-7 

06.5 

25  ] 

26 

25*9 

02.3 

76 

75-7 

06.6 

126  ] 

27 

26.9 

02.4 

77 

76.7 

06.7 

27  ] 

28 

27.9 

02.4 

78 

77-7 

06.8 

28  l 

29 

28.9 

02.5 

i  79 

7S.7 

06.9 

29  1 

.  3^ 

29.9 

02.6 

80!' 

i  _ 1. 

0  1 

t^-l 

0  1 

L| 

£ 

30  1 

3i 

3°-9 

02.7 

81 ! 

So.7'o7.i 

I3I  1 

.  32 

3x-9 

02.8 

82 

81.7  07.2 

32  1 

33 

32-9 

02.9 

83 

82.7  07.2 

33  1 

34 

33-9 

03.0 

84183.707.3 

34  i 

35 

34*9 

03.1 

85  184.7  07.4 

35  1 

36 

35-9 

03.1 

86  85.7  07.5 

136  1 

37 

36-9 

03.2 

87186.7,07.6 

37*1 

38 

37-9 

°3-3 

88  87.7  07.7 

38  1 

39 

38.9 

03-4 

89  (88.7  07.8 

39  1 

40 

39-8 

°3-5 

9°  !89-7i°7-8 

40  1 

4i 

40.8 

03.6 

91  190,7*07.9 

141  1 

42 

41.8 

03-7 

92  *91. 6^08.0 

42  1 

43 

42.8 

03.8 

93  92.608.1 

43  i 

44 

43-8 

03.8 

94  93-6°8-2 

44  1 

45 

44.8 

°3-9 

95  94-608.3 

45  1 

46 

45-8 

04.0 

96  95.608.4 

146  1 

47 

46.8 

04.1 

97  96.6  08.5 

47  1 

48 

47-8 

04.2 

98  97.6  08.5 

48  1 

49 

48.8 

°4-3 

99  9,8.608.6 

49  1 

5° 

49* 8 

04.4 

100  99.6*08.7 

150  1 

Dili 

Dep 

Lat 

Dill  DepjLat 

Dili  ] 

Lat 


100.6 

101.6 

102.6 

103.6  09.0 


104.6 


09,1 


iio.< 
hi. 1 
1 1 2.1 


1 1 8. 


122.5  1 
123.5;1 

124.5  IO*9 


127.5  : 


138.512.1 
T39-5  I2-2 


X4°-5;I2*3 


143-5  I2-5 
144.4^12.6 

WZj 

12.8 

12.9 
13.0 

iii 


Dep 


Lat 


p  Dif 

t  Lat 

8  151 

150.4 

9  52 

I5I-4 

0  53 

152.4 

0  54 

x53-4 

i  55 

x54-4 

2  156 

x55-4 

3  57 

156.4 

4  58 

x57-4 

5  59 

x58-4 

6  60 

i1  59-4 

7  161 

,160.4 

7,  62  161.4 

3  63 

162.4 

9  !  64 

163.4 

-11 65 

164.4 

xl  166 

165.4  ] 

1  67 

166.4  J 

j  68 

x67-4  1 

1  69 

168.4  1 

I-  70 

169.4  1 

>  x7i 

170.4  1 

>  72 

I7I-3  x 

7  73 

1 72,3  1 

5  74 

1 73*3  i 

l  J5 

x74-3  1 

)  j  1 76 

1 75*  3  1 

>  77 

176.3  1 

78 

1 77*  3  1 

79 

178.3  1 

80 

179-3  x 

|.  18 1 

180.3  1 

82 

181.3  1 

83 

182.3  1 

84 

l83-3  x 

J5 

184.3  1 

186 

i85-3  1 

87 

186.3  1 

88 

187.3  1 

89 

188.3  1 

9° 

189.3  1 

191 

x9°*3  1 

92 

I9I-3  1 

93 

192.3  1 

94 

1 93-3  1 

95 

x94-3  1 

196 

1 9  5-3  1 

97 

1 9  6- 3  1 

98 

197.2  1 

99 

19S.2  1 

200 

199.2  1 

'Dill 

Dep  L 

Dep 

Dill 

Lat 

13.1 

201 

200.2 

13.2 

02 

201.2 

x3-3 

03 

202.2 

x3*4 

04 

203.2 

x3-5 

05 

204.2 

13.6 

206 

205.2 

x3-7 

07 

206.2 

x3*7 

08 

207.2 

13.8 

09 

208.2 

13-9i 

10 

209.2 

14.0 

211 

210.2 

14. 1 

12 

21 1.2 

14.2 

x3 

212.2 

1 4-  3 

x4 

2 1 3*2 

x5 

214.2 

1 6 

x7 

18 


215.2 

216.2 


Dep| 

x7-5 

17.6 

x7-7 

x7-7 

17.8 


x7-9 

18.0 

18. 1 

18.2 

18.3 

i8.4i 

18.4 

18.5 

18.6 

18.7 


18.8 

18.9 


217.2, 19.0 
218.2  19. 1 


19  , 

20  )2ig.2 


19. 1 


221  j220.2 

22  '221.2 

23  .222.2,19.4 

24  223.I  I9.5 

25  224.I 

226 


27 

2S 

29 

jo 

23I 

32 

33 

34 

35 


225.1 

226.1 

227.1 

228.1 

229.1 


19.2 

I9-3 

19.4 

j9-5; 

j9.6| 


19.7 

19.7 

19.8 

I9- 9 
20.0 


230.1 

231.1 

232.1 

233-1 

234.1 


20.1 

20.2 

20.3 

20.4 
20.4 


236 

235-x 

20-5 

286 

37 

236.1 

20.61 

S7 

38 

237*  1 

20.7 

88 

39 

238- 1 

20.8 

89 

40 

239.1 

20.9 

90 

241 

240.1 

21.0 

291 

42 

241. 1 

21. 1 

92 

43 

242.1 

21. 1 

93 

44 

243-x 

21.2 

94 

45 

244.1 

21 -3 

95 

246 

245-x 

21.4 

296 

47 

246. 1 

2I.5 

97 

48 

247.i 

21.6 

98 

49 

248.1 

21.7 

99 

250 

249.1' 

21.8 

3°° 

Dili! 

Dep 

Lat 

Dill 

Dill 

Lat 

Dep 

25x 

2SO.C 

21.8 

52 

251. c 

21.9 

53 

252*c 

22.0 

54 

253.0 

22.1 

55 

254.0 

22.2 

256 

255-° 

22-3 

57 

256.0 

22.4 

58 

257»° 

22.4 

59 

258.0 

22.5 

Jo 

259,0 

22.6 

261 

260.0 

22.7 

62 

261.0 

22.8 

63 

262.0 

22.9 

64 

263.0 

23.0 

264.0 

23-x 

266 

265.0 

23-x 

67 

266.0 

23.2 

68 

267.0 

23-3 

69 

268.0 

23.4 

7° 

269.0 
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34*o 

34*2 


I77*7  34-5 
178.6  35.7 


181 

82 

83 

84 

Ji 

186  [182.6  35.5 

87 

88 


l7  9*6 

180.6 

181.6 


25  220.9  42.9 

226  221.8*43.1 

2 7  22 2 . 8 *43 . 3 ; 

28  ,223*8(43*5' 

29  224*8 43*7 


68 

69 

70 

271 

72 

73 

74 

75 
276 

77 


256.249.8 
257*2*5  0.0 
258.2  50.2 


259*i 
260. 1 


261.1 

262.1 

263.1 
264.0 
265.0 


50.4 
co. 6 


266.0 

267.0 

268.0 

269.0 

269.9 


78 


79 

80 


34-9 
35* 1 
35*3 


89 


i83*6  35*7 
iS4-5  35*9 
lS5*5  36«i 

90  [1 86.5  36.3 

i87*5 


231 

226.7J44.1 

2^8 1 

32 

227*7.44-3 

82 

33 

228.7  44.5 

83 

34 

229.744.6 

84 

35 

230.7*44.8 

85 

191 

92 

93 


36*4 

36.6 


1 8  8. 5 

189.4136.8 

94  I9°*4*37.o 

95  1 9 J  •  4 1 3  7  •  2. 


J96  192.4*37.4 

97  r93*4  37*6 

98  J  194.4  37.8 

99  J95*4  38.0 
200  196.3 


Ditt;  Dep 


38.2 


236  23 1.7  45.0 

37  232.6  45.2 

38  233.645.4 

39  234.6  45.6 

40  235*6|45*8 
24 1  236.6  46.0 

42  ! 2  3  7  •  5 ! 4  ^ .  2 

43  |23s-5 .46.4 

44  239.5  4<*.6 


27°*9 

27J-9 

272.9 

273*9 

274*S 


45  240.5 
246 
47 


46.7 


Lat 


48 

49 
250 


| Dili l  Dq 


241.5  47.0 

242.5  47.1 
243*447*3 
244.4  47*5 


245.4 


47*7 


Lat 


286 

87 

88 

89 

90 

291 

92 

93 

94 

95 


296 

97 


275*8 


276.8 


277.8 

278.8 

279.8 


280.7 


281.7 


282.7 

283*7  55.1 


50.8 

50.9 

51. 1 
51*3 
5X*5 

5J*7 

5X*9 

52.1 

52*3 

52.5 

52.7 

52.9 

53*o 

53*2 

53*4 

53*6 
53*8 
54*o 
54.2 

54*4 

54*6 

54.8 
55*o 


284.7 


285.6 

286.6 


287.6  56.9 

255.6  56.0 


55*3 


55*5 

55*7 


289.6  56.3 


290.5  56.5 


291.5 


9S  292.5 


99 

jOO 

J\li 


293*5 

294.5 


56.7 

56.9 

57.0 

57.2 


Dep  Lat 


c  2 


,/or  79  ZVg-.  |: 


<■'*& k  '  ■  '  fe: 

p!  ••  "  •'  -r: 


4 

4 


12 


403.9  oo.8 

5P4»9  01,0 

6  05.9  01.2 

7  06.8  or. 5 
8J07.8  01.7 
9, oS. 8  01.9 

10*09. 8*02.  1 

1 1:10.802.7 
1  I 

12  1 1,7  02.  c 

I  1 

13  12.7.02.7 

14  13.7  02.9 

15  x4*7  °3-i 

16  03.3 

17  16.603.5 
iS  i7.6|o3.7 
19'  18. 6*04.0 
20  19.6*04.2 

20.5*04.4 

21.5  04.6 
22.5*04.8 
23.505.° 

24.5  05.2 


56 

57  _  „ 

5s  56.7  12. 1 

59  57-7  12.3 

60158.7  12.5 

59*7  12.7 
60.6  12,9 


6 1 

62 

63  61.6(13.1 


64 '62..6|i  3. 3 
_^5  63.6  13. 5] 
66 164.5  L3.7 
67  65.5  13*9 
""  66.5  14.1 
67.5I14.4I 
68^5  14.6 

69.4  14.S 
7°*4  15.0I 
7X*4  15.2 
72*4  15.4 


25.405.4 

26.4  05.6 
27.4*05.8 

28.4  06.0 
29. 3*06.2 

30.3*06.4 

3 1  •  3 ! 0  6  •  7 
32.3,06.9 

33*3, °7* 1 
34.2  07.3 


77 


xo3*7 

104.6 

105.6 

106.6 

107.6 


74* 


/  /  /  y 


35.207.5 
36.2,07.7 
37.2  07.9 

38. 1  08. 1 
39.1*08.3 

40. 108.5 
41.108.7 
42. 1,08.9 
43.0,09.2 

45  44.0  09.4 

46  45.0  09.6 

47  46.0  09.8 

48  46.9;  10. o 

49  47 •  9 1 10,2 

50  48.970.4 


81.: 


D,lt  De| 


Lar 


88  uu< 

89  87. 

90  «« 


93  9 J .c j  1 9. 3 

94  91.9j19.6j 
95)92.9(19.8 

20.0 
94.9I20.2 
95*8  U0.4 
96.8  20.6 
97. 8|  20.8 

Dep'Lat 


x5*8 

[126 

1 1 6.0 

27 

16.2 

28 

16.4 

29 

j  1 6. 6j 

3° 

16.8 

x3 1 

17,1 

32 

x7*3 

!  33 

x7*5 

34 

1 7*7 

1  35 

x7*9 

136 

18.0 

37 

i8*3 

38 

x8*5 

39 

1 8 . 7  J 

40 

18.9 

r  1  1 

,4I 

Dilt 


118.3 

”9-3 

120.3 

121.3  25.8 
122.3^26.0 

I23.2  '26.2 
I  24.2  *26.4 
125.2^26.6 


126.2 


26.8 


I27. I  27.O 
128.1)27.2 


x47*7 


148.7  31.6 

149.6 

150.6 

151.6 


152.6  32.4 

1 5 3* 5  32*7 
*54*5 
1 5  5*  5 

■56.5 


70 


171  167.2 
72  1 168.2 
73*169.2 

74, 17°.2 

75 1 171.2 


28.3 
28.  c 
28.7 
28.9 
136.9  29* 1 


1 3  7  •  9 
1 38*9 

43  [i39*9 

44  140.8 

45  *  141.8 
146  1 142.8 

47 1 1 4  3  *  ^ 

48  144-7 

49  145*7 

j  50  146. 7 

I5T7t;  De'j) 


31.4' 


201  196.6 
02  U97.6 
°3  M98.5 
04  U99.5 
05  200.5 


206  201.5 
07  202.4 
08  203.4 
09  204.4 


1 5 7- 5  33*5 
x58*4  33*7 
1 59*4 
160.2 

i6i-4  34*3 


162.3  34  5 

^63.3 

164.3 

i65*3 

166.3 


42.8 
43.1 
43-3 
.  43*5 

12  |l°5*4  43*7 


211  206.4  43.9 
12  207.3 
x3  208.3 
J4  2°9*3  44*5 
15  2IO*3  44*7 


216211.2 

17  212.2 

18  213.2 

19  214.2 

20  215.2 


78 1 1 74. 1 

79  I75-1 

80  176.0 


181  177.0 

82  *178.0 

83  I179.0 

84  180.0 


85 


1 80.9 


181.9 

1 82.9 

183.9 

184.8 

185.8 


186.8 

187.8 


221  2l6.I 

22  U17.I 

23  2l8.I 

24  219. 1 

25  220. 1 


Lat 


53*2 

53*5 
53*7 
253*3  53*9 
54*i 


188.8  40. 1 
J  89.7  40.4 


190.7 


39*7 

39*9 


40.6 


226  221.0 

27  222.0 

28  I223.0 

29  224.0 
o  I224.9 

231  [225.9 


32  226.9  48.3 


Lat 


23°.S  49.il 

23  x,8i49* 3 
232.8  49. 5j 

233*7 
2  3  4*  7 


2  3  5*  7 
2  3  6. 7 

2  3  7*  7 1 _  „ 
238.6I50.8 
239.6  51.0 


266  260. 1 
67  261. 1 


75 


269.0 


Dep 


269*9  57*4 


274*8  58.4 
275*8  58.7 
276.8 

27  7*8 

278.7 


27  9*7 

280.7 

281.7 
282.6  60. 1 
283.6,60.3 


240.6 

47  |24x*6 

48  242.5 

49  !243*5 

25°  244.5 


Dft  Dep  Lat )  Di. 


284.6  60. 

285.6  ' 

286.6 

287.5 

288.5 


289.5  61.1 

290.5  6i, 

291.4  ' 

292.4 

293.4  62., 

Dep 


for  78  Deg. 


Difference  oj  Latitude  and  Departure  for  13  Deg.  j  3 


Dirt 

Lat 

Dep'  iDift  Lat 

Dep  |Di ft 

1 

01. 0 

00.2 

5i 

,49-7 

...5 

- - 

101 

2 

01.9 

°°-4l 

52 

5°-7 

1 1'7 

02 

3 

02.9 

00.7 

53 

!5i.6 

1 1.9 

°3 

4 

^3-9 

00.9 

54 

[52.6 

12. 1 

04 

5 

04.9 

01.1 

55i53-6 

12.4 

°5 

6 

05.8 

01.3 

56  [54-6 

12.6 

11 

7 

06.8 

01.6 

57I55-5 

12.8 

°7 

8 

07.8 

01.8 

58|56-5 

13.0 

08 

9 

08.8 

02.0 

59 

57-5 

1 3-3 

°9 

-1 

°9-7 

02.2 

60  158.5 

1 3-5 

10 

1 1 

10.7 

02.5 

61 

59-4 

1 3*7 

1 1 1 

12 

11.7 

02.7 

62  (6o.4 

1 3-9 

12 

*3 

12.7 

02.9 

63  ,61.4 

14.2 

J3 

14 

1 3.6 

03.1 

64 

62.4*14.4 

14] 

J5 

7  1 

14.6 

°3-4 

65 

6  3  •  3 

i±z\ 

*5 

Lat  Dep 


ID  1  ft !  Lat 


98.4  22.7 

99.4  22.9 
100.4  23.2 

101.3  23.41 

102.3  23'^! 


17 

18 

19 


16.6 
1 7  *  5 


66 


67  ,65.3  15.1 

68  (66.3  15.3 

69  ,67.2  15.5 

*5-7 


21  '20.5 

22  21.4 

2 3  [22-4 

24  ,23-4 

25  [2*4 

26  ! 2 5 • 3 

27  ^6.3 

28  27.3  06.3 

29  28.3  06.5 

30  29.2 

31 

32 


03.8 
04.0 
18.5  04.3 
™  1 1 9 •  5  °4-5!  <  70  *68.2 

°4-7(  '  71  [69.2 
04.9 
05.2 

°5-4 
05.6 

^T8 

06.1 


64. 3 ' 14.  S 


io3-3  23-8 

104.3  24- 1 

105.2  24.3: 

106.2  24. 5  [ 

107.2  24.7, 

108.2  25.0 

109. 1  25.2' 

1 10. 1  2  5.4' 


151  ^147-1 

52  H8-1 

53  ''49-1 
54,I50.i 


Dep[  Diltl  Lat  Dep 


34.0  201 


34-2 

34-4! 

34-6; 


02 

°3 

04 

°5 


1 9 5*9  45-2 
196.845.4 

I97-8j45-7 
198.8I45.9 
46.1 


Dill  Lat 


07 

08 


16.0 

16.2 


33 

34 

35 

36 

37 

S8 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 
5° 

Diit 


30.2 

31.2 

32.2 

33* 1 
34- 1 

35 

36. 1 

37-o 

38.0 

39.0 


o6-7 

°7-°j 

07.2' 

07.4' 

07.6 

37.9 


1  08. 1' 


08.3 

08.5 

08.8 

09.0 


39.909.2 


40.9 

41.9 

42.9 
43.8 


44.8 

45.8 

46.8 

47-7 

48.7 


De> 


09.4 
09.7 
09.9 
10. 1 


IO*  3 
10.6 

10.8 
1 1,0 
1 1 . 2 


:  72  170.2 
!  73  171.1  16.4 
|  74  72. 1  16.6 

7 5  ,73- 1  i6’9 

76  74.1  17.1 

77  ' 7 5 • 0  *7-3 

78  76.017.5 

79  :77-°  17-3 

80  78.0  18.0 

81  78.9  18.2 

82  ! 7 9 •  9 1 1  ^ •  4 

83  80.9^8.7 

84  81.8  18.9 

85  J 8 2 . 8 j  19. 1 

S6  ,S 3.81 1 9. 3 

87  184.8  19,6 

88  85.71 19.8 

89  |86.7|2o.o 

90  [87.7  20.2 

91  !  S8 . 7 ' 20. 5 

92  89.6  20.7 

93  (9°-6|l2o.9 

94  '9 1 .6  2 1. 1 

95  *92.6  21.4 


116  1 13.0  26.1 ' 

17  j  1 14.0  26.3 

18  1 15.0  26.5 
19 ' 1 16.0  26.8 
20  j  1 16.9  27.0 

121  1 17.9  27.2 

22  11 8.9  27.4 

23  119.8  27.7 

24  120.8  27.9 

25  121.8  28.1 


55  I51-°  '34-9  _ 

156  152.0  J3 5. !•  [206 
57  I53*°  35*3  ' 

58,I54’0  35-5 

59  *54-9  35-3;  09 

60  155.9  36>q,  10 

161  156.9  36.2’  211  205.647. 5 

62157.936.4'  ‘  ' 

63  1 58.8  ,36.7 

64  159.8  '36.9 

65  160.8  37.1 


1 99*7 

200.7  46.3 

201.7  46.6 
202. 7*46. 8 

2°3’6I47’° 

204.6*47.2 


12  206.6*47.7 

13  207-5  47-9 

14  '208.5  48.1 

15  209.5  48.4 


126  122.8  28.3 

27  123.728.6 

28  124.7  2S.8 

29  125.7  29*° 

30  126.7  29.2 


1 3 1  127.6  29.5 

32  f  1 2S.6  29.7 

33  129.6  29.9 

34  >30.63!? 


Lat 


96  ■  9 3 •  5  2 1  •  6 

97  j94 •  5 ,2 1 .8 

98  95.522.0 

99  96-5|22-3 

100  '97.4  22.5 

Dili:|DepjLat 


35 

136 

37 

38 

39 

40 


J3r-5  3°-4 


166  161.7  37-3  216  [210.5  48.6 
67  162.7  37-6 
63 ,163.7  37-8 

69  164.7  33.0 

70  165.6  3 8.2 J 

171  166.6  [38.5' 

72  167.6  38.7! 

7 3  168.6  38.9 

74  i69-5  39-1 

75  17°’5  39-4 

1 76  l7I-5  39-6 
7 7  , 1 72*5  39-8 
7s  , 1 73-4  40-0 

79  1 74-4  4°’3 

80  175.4  '40.5 


Dep 


25J  244-656.5 

52  245:5  56.7 

53  ^46.5  56-9 

54  247-5  57-i 

55  248-5  57.4 
256 

57 

58 

59 

60 

26i  [254-3  58’7 

62  [255-5  58-9 

63  ,256*3  59  2 

64  ,257-2  59-4 
°5  ,258-2  59.6 


249.4  57.6 

25°-4'57-8 

251.4158.0 

252- 4'58-3 

253- 3!58*5 


1721 1.448.8 

18  |l2i2,4l49.o 

19  j2I  3.4' 49.3 

20  ,2I4-4  49-5 

22i  ,2I5-3  49-7 

22  21 6.3  49.9 

2 3  !^7-3|^.2 

24  218. 3*50.4 

25  '2i9.2'5o.6 

226  220.2^50.8 

27  22 1.2*5 1- 1 

28  [222.2*5  1.3 
2q  223.1*51.5 


266  ^59. 2*59. 8 

67  '260.2  60.1 

68  [261.1  60.3 

69  262.1  60.5 

70  263.1.60.7 


141 

42 

43 

44 

45 
146 

47 

43 

49 


1 3 2-  5  3°-6 

1 33- 5  3°-8 

1 34- 5  3  T-o 
1  3 5-4  3J-3 
1  36-4  3i-5 


29  223.151.5 

(  ( _  30  224.1  51.7 

18 1  1 76.4  40.7'  23 j  225.1' 52.0 

82  177.3  40.91  1  '  1 

83  178.3  '41.2 

84  179.3  '41-4 

85  180.3  *41.6 


1 37- 4  3  i*7 

1 38- 4  3  J-9 

1  39-3  32-2 

140.3  32.4 

1 4 1  •  3  3  2  •  6 


142. 5*32. 8 

1 4  3  *2 1 3  3  • 1 


M4-2 

145.2 


1  50  146.2 

DjftJ  I)ep 


33-3 

33-5 

33-7 

Lat 


1S6  18 1.2  41 .8 

8 7  [  1 82.2  '42.  i 

88  ^83.2  '42.3 

89  184.2  '42.5 

9°  ,I^5-_I  '42-7 

191  186.1  '43.0 

92  187.1  [43.2 

93  |l88-i  43-4 
94 !  i89-°  43-6 
95  j^0-0  43-9 

196  191.0  44.1 

97  1 92-°  44*3 

98  192.9  44.5 

99  193.9  44-8 


236 

37 

38 

39 
4° 

241 

42 

43 

44 

45 
246 

47 

48 

49 
'  250 


12  '226.1  52.2 

33  227.o'52.4 

34  428-0  52.6 

35  *229.0' 52.9 

230-°'53*1 
23°-9  53-3 
23 T-9  53*5 
2  3  2  *  9  5  3  •  S 
23  3-9  54-o 


200  194.9  45.0 
Dill  Dep  Lat  j  Dill 


234-S  54.2 

235. 8.54.4 

236- 8  54.7 

237- 8  54-9 
23s-7'55-1 

2  39-7  55-3 
240.7  55.6 

241.6  55.8 

242.6  56.0 

243.6  56.2 


Dep  lLat 


'271  [264.1  61.0 

72  265.0,61.2 

73  [266.0  61.4 

74  [267.0*61.6 

75  268.o'6i.9 

276  1 2. 6  8 . 9  j  6  2 .  i 

77  [ 2 6> 9 - 9 f 6 2. . 3 

78  *270.9  62.5 

79  271.962.8 

80  '272.8  63.0 

281  ^273.8  63.2 

82  '274.8  63.4 

83  [275-8  63.7 
•  84  (2?6.7  63.9 

8 5  2 7 7- 7  64- 1 


^S6  278.7  64.3 

87  279.6  64.6 

88  '280.6  64,8 

89  [281.6  65.0 
9°  J282.6  65.2 

29 1  ,2S3-5  65-5 
92  284-5  65-7 

28 5- 5  65- 9 
2S6.5  66.1 


93 

94 

95 
296 

97 

98 

99 
300 

Dili 


287.4  66.4 
2  8  8.4 


2894 

290.4 

29!-3 

Dep 


66.6 
66. S 
67.0 
67.3 

7-5 

Lat 


f  or  77  Deg. 


14  Difjet  aiic  of-  L  atitude  and  Departure  for  i  a.  Deg, 

Lat  |Dep;  Diit  La-^ 


1  01,0  00,2 

2  ,or.9foo.5 

3  °2‘9'oc.7 

4  ,03.901.0 

5  jH9|oK2 

6  ,05. S  01.5 

7  j°6-8(oi.7 
S  07.8  01. 91 

9  08.7  02. 2 
10  09.7  02.4 


5 1  49*5  I2-3 

52  50.5  12.6 

53  5J-4  *»*8: 

54  52-4  *3-ij 
_5_5  53j4  13J 

56  54.3  13.6 

57  55-3  *3-8 


1 1 

12 

J3 

J4 

15 

1 6 


26 


10.7  02.7 

I  I .  ()  02 1  g 
i2.6i°3.i 
*3-6  03.4 
j4-6  03.6 

r  r  ' 

1 5*5  03.9 
io-5  04. i| 

17- 504.4 

18- 4  04.6 
x9-4  04.8 


5S 

59 


56.3  14.0 
57.2  14.3 


101  98.024.4 

02  99.024.7 

°3  99-9  24-9 

04  100.9  25.2 

05  '101.9  25-4 

106  102.8  25.7 
07  103.825.9 
c8  '104.8  26.1 
09  105.8,26.4 


J51  146.5  36.5!  201  195. 0*48. 6 


149-4  37-3 
1 5  0  •  4 1 3  7  •  5 


1°  Hjj||  10  [io6.7!26.6 

61  59.2  14.8 

62  60.215.0 
62  6 1. 1  1 


20.4  05. 1 

21-  3  05.3 

22- 3  05.6 

23- 3  05.8 

24- 3  06.0 
25.206. 3 

6.206.5 
27-2[o6.8 
28. 1  07.0 

HI07.3' 
3°.iJo7.5 
3 1,0  07.7 

32- °'o8.o 

33- °!o8.2 

34- 0,08.5 

34- 9*o8^ 

35- 9’o9.o! 

36- 9  09.2 

37- 8  09.4I 

38.809.7 


39-8  09.9 


44- 6  1 1. 1 

45- 6j  1 1.4 
46.6, 1 1.6 
47-5  ii- 9 

8.5  12. 1 

DepjLat 


J»  '".**5-2 

64  62. 1  15.5 

65  63.115.7 

66  64.0  16.0 

67  65.016.2 

68  66.0  16.5 

j  I  "J 

69  '66.9  16.7 

70  67.9 

71  68.9 

72  '69.9 

73  7°-8 

74  71-8 

75  72-8 

76  73.7,18.4 

77  74- 7 j 1 8-6 

78  7 5 •  7  1 8 •  9 

79  76.7  19-1 

80  77.6  19.4 

77 


83  80. 

84  8 1 . 

85  82. 

"86.8^ 


111  j  107.7  26.9 

12  1 1  o  S .  7 J  2. 7 . 1 

13  109.6*27.3 

14  1 1  io.6  27.6 
1 1 1.6  27.8 


1 16 


90 


93,90. 

94,91- 

95  92- 

96  93*1 

97  ; 94*  1 

98  j 9 5  - 1 

99  96.1 
100  97.0 

Dilt  Dq 


6  19.6 

J3 1 

6  19.8 

32 

5  20. 1 

33 

5  2°-3 

34 

5  20.6 
_  — _ _ 

|_35 

4  20,8 

4.  21. 1 

136 

37 

4  2I-3 

38 

42I-5 

39 

3  21.8 

40 

3  22.0 

141 

22.3 

42 

22.5 

43 

22.7 

44 

23.0 

45 

23.2 

146 

*3-5 

47 

23-7 

48 

24.0 

49 

24.2 

J5° 

Lat  1 

Diit 

1 12. 6*28. 1 
113.5*28.3 

1 J4-5 


JI5-5 


28.6 

28.8 


1 16.4  29.0 

117.4I29.3I 

1 18.4  29. 


52  147.5  36.8 

53  H8.5  37-o 

54 
,  55 

156  151.4I37.7 

57  i52-3I38-o 

58  i53-3l38-2 

59  1 54-- 3 ' 3  ^  •  5 

60  i55j2  38.7 

1 61  1 1 56.2  39.0 

|  62  157-2  39-2 

63  158.2  39.4 

64  i59-i  39-7 

65  160.1139.9 

166  1 6 1. 1  '40. 2 
162.0*40.4 
163.0  40.7 


164.0 


30.5  176 


1 32-° 


132.9  3 3-2| 
1  33-9  33-4 


134.9 


140.7 


141-7 

142.6 

143.6 

144.6  36.1 


40.9 


164.9  4J-i 


165.9  4j-4 


166.9 


41.6 


167.9  4J-9 


168.8 


02  [196.0  48.9 
°3  497-0  49.1 
04  1 1 9 7 •  9  49-4 
05  19S.9  49.6' 

1  p  i 

206  199.9  49.9 
07  200.8 [50. 1 
08  201.8  50.3 
09  202.8  50.6 
10  403.8  50.8 

,2ii  204.7!57Ti 

12  205.7  51.3 

13  206.7  51.5 

14  207.6  51.8 
I  C  208.6  C2.0 

~  j -  - - 

416  209.6  52.3 

1 7  |2IO-5  52  ' 

18  211.5  52.8 

*9  |2I2-5  53 
20  12 1 3 •  5  53-2 


Dilt  Lat  iDep 


42.1 


32-9 


33-6 


I35-8  33-9 


136.8  34. ij 

1 37*S  34-4 

138.7  34.6 

139.7  34-q 


35- 


169.8  42-3 

1 70. 8  42.6 
171.7*42.8 

172.7  43- 1 

1 73-7  43-3 
174.6  43-6 


175-6  43-s 
1 76.6  44-0 


177.6 


178.5  44-5 

179.5  44-8 


!8o-5 

181.4 

182.4 

183.445-7 

84.446.0 


44-3 


221  214.4  53 -5 

'  22  ,2I5-4  53  . 

23  216.4  54.0 

24  2I7-3  54-2 

25  218.3  54.4 


[226,219.3  54.7 

27,22°*3  54-9 

28  221.2  55.2 

29  [222.2.  55.4 
301223.2  55.7 


25i  243-5r0,7 

52  '244.5:61.0 

53  (hs-S 

54  246.461.5 

55  247-4  6i-7 

256  248.462.0 

57  249-4,62.2 

58  !250-3j62-4 

59  25J- 3!62-7 

60  252.3I62,9 

261  2 5 3 • 2 ! 6 3 • 2- 

62  254.2  63.4 

63  255.2  63.6 

64  [256.2  63.9 
165  j257-1  64-i 
266  25S.1I64.4 

25  9-i 


260.0 
261.0 
262.0 

262.9  ^5*6 

263.9  65.8 

264.9  66.1 

265.9  66.3 


145-5 


Dep 


36-3 


Lat 


Dilt 


190.2  47-4 

191.1  47' 

192. 1  47- 
1 9  3 . 1  48.2 

194.1  48.4 

[Lat 


185.3  46. 2 

186.3  46-5 

187.3  46-7 

188.2  46.9 

189.2  47-2 


231  224. 1  55-9 
32 1225.1  56.1 

33  226.1  56.4 

34  227.0  56.6 

35  '228. 0  56. 9 
236 

37 


229.0  57.1 
23°.o  57.4 

230.9  57.6 

231.9  57.8 

232-9  58-i 


233.858.3 

234.8  58.6 

235.8.58.8 
236.7  59.0 
237-7  59-3 


238- 7  59-5 

239- 7  59-8! 

240.6  60.0' 

241.6  60.3) 
250  1 242.6  60.5 

DiltJ  Dep  ‘L at  j 


276  267.8 

77  268,8 

78  269-7  67-3 

79  [270.7  67-5 
8°  271.7  67.8 

281  272.6  68.0 

82  273.6  68.2 

83  274.6  68.5 

84  275-6  68-7 

85  [276.5  69^0 

286  277.5  69.2 
87  278.5  69.5 
S8  279.469.7 

89  280.4:09.9 

90  >81. 470.2 

29!  '282.3  70.4 

92  i2S3-3 

93  !284-3 

94 

95 


70.7 
70.9 

[285.3  71. 1 
286.2 


71-4 
296  287,2  71-6 

97  288.271-9 

98  289. 1*72.1 

99  290.1*72.4 
300  291.1  72*6 

Diit  Dep  jlTt 


for  76  D^g-. 


Difference  of  Latitude  and  Departure  for  1 5  Deg.  j  $ 


17 

18 

19 

20 


16.4 

17.4 


04.1 

04.4 

04.7 


18.4  04.9 
19.3  05.2 


2 1  20.3  05.4 

°5-7 
06.0 

06.2 
06.5 


22  J21.2 

23  ‘22.2 

24  23.2 

25 

26 


27 

28 

29 

31 

32 

33 

34 
15 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 
5° 


25.1 

26. 1 
27.0 
28.0 
29.0 


66 


63-7 


67  64.7 

68  65.7 

69  ,66.6 

70  (67.6 


17.1 
17.3 
1 7.6 

!7.9 

18. 1 


Dilt 

Lat 

Dep 

[DiftjLat 

Pep 

Dift 

Lat 

Dep 

Dift 

Lat 

DepIDitl 

Lat 

57" 

|Dilt 

1 

01. 0 

OO.3 

5i 

49-3|ll3-2 

10, 

97.6 

26. 1 

i151 

145*8 

39.1 

201 

l94*i 

52.0 

25L 

2 

01.9 

OO.5 

52 

50.2 

J3-5 

02 

98.5 

26.4 

52 

146.8 

39-3 

02 

195.1 

52.3 

52 

3 

02.9 

00.8 

53 

51*2 

*3-7 

°3 

99-5 

26. 7 

53 

147.8 

39-6 

03 

196.1 

52.5 

53 

4 

03-9 

01. 0 

54 

52.2 

14.0 

04 

100.5  26.9 

54 

148.7 

39-9 

04 

197.0 

52. s 

54 

5 

04.8 

01.3 

55)53-2 

14.2 

°5 

101.4*27.2 

55 

149-7 

40. 1 

°5 

198.0 

53-i 

.55 

6 

05.8 

01.6 

56 

54* 1 

14.5 

106 

io2.4'27.4 

1 56 

150.7 

40.4 

206 

199.0 

53-3 

256 

7 

06.8 

01.8 

57 

55- 1 

14.8 

°7 

103.4I27.7I 

57 

151.6 

40.6 

°7 

199.9 

53-6 

57 

8 

07.7 

02.1 

58,56.0 

1 5-° 

08 

1  °4-  3 , 

28. O' 

J 

5S  ,152.0 

40.9 

08 

200.9 

53-8 

58 

9 

08.7 

02.3 

59 

57.0 

*5-3 

09 

I05-3 

28.2 

59 

*53-6  1 

41. 1 

°9 

201.9 

54-i 

59 

10 

09.7 

02.6 

60 

58.0 

J5-5 

10 

106.2 

28.5 

60 

1 54-5  ! 

41.4 

10  j 

202.8 

54-3' 

60  j 

11 

10.6 

02.8 

61 ! 

58.9 

15.8 

1 1 1 

107.2' 

28.7 

1 6 1 

1 5 5*5  4i-7 

211  1 

203.8 

54-6, 

261  ( 

12 

1 1.6 

03.1 

62 

59-9 

16.0 

12 

108.2 

29.0. 

62 

1 56-5  41-9 

12 

204.8  J  54.9 ' 

62 

*3 

12.6 

03-4 

1  63 

6o.9| 

j6.3 

*3 

IC9-  Ij 

29-2 

63 

J57-4  !42.2 

13  205.7  55.1 

63 

14 1 

*3-5 

03.6 

'  64 

61.8 

16.6 

14 

1 10. 1 

29.5 

64 

1 58-4  42-4 

14  206.7' 

55-4 

64 

ii 

*4-5 

0  3-9 

-P  I 

62.8 

16.8 

J5 

1 1 1. 1 

29.8 

j  5. 

*59*4  42.7 

15  [207.7! 

55  1 

65  : 

Lat 


244.4 


Dep 

65.0 

6  C.2 

65*5 

65-7 


245-3  _  . 
246.3I66.0 


247.3  66.3 

248.2  66.5 
249.2^6.8 

250.2  67.0 


18.4 


06.7 

07.0 

07.2 

07.5 

07.8 


29.9 

3°*9 
3*-9 
32.8 

33j 

34-809.3 


35- 7 

36- 7 

37- 7 
38.6 


08.0 

08.3 

08.5 

08.8 

09.1 


39.6 

40.6 


09.6 

09.8 

10. 1 
10.4 


74 

75 


41.5 

42.5 
43' 


44.4 

45-4 

46.4 

47-3 

48.3 


10.6 
10.9 
11. 1 

u,4 

1 1.6 


1 1.9 
1 2.2 
12.4 
12.7 

12.9 


71  J68.6 

72  '69.5I18.6 

73  170. 518. 9 
71.5  19.2 

72>4|I9-4 

76  7 3 •  4 i 1 9 •  7 

77  74-4  J9-9 
I  78  75-3  2°-2 

79  76-3  2°-4 
!  80  77.3  ,'20.7 

l  81  78.2 \z  I. o 
82  7 9 -2  j 2  I «2 
|  83  80.2*21.5 

84  81.I.2I.7 

85  82.I  22.0 

!  86  83. 1,22.3 
87  84.0  22.5 
j  88  85.0J22.8 

89  86. 0^3.0 

90  86.9  23.3 

91  8  7. 9 '2  3.6 

92  88.923.8 

93  ,89.8  24. 1 

94  90.8  24.3 

95  91-8  24.6 

96  92.7*24.8 

97  93-7  25-1 


1 1 6  1 12.0  30.0 

17  U3.0  30.3 

18  1 14.0  30.5 

19  114.9  3°-8 
20 ' 1 1 5.9  3  1  • 1 

121  116.9  3J*3 

22  '  1 17.8  3 1.6 

23  1 18.8  31.8 

24  1 19.8  32.1; 

25  i2o.7'32.4 
126 

27  (122.7  32-9 

28 

29  J  124.6  33-4 

30  1 125.6  33.6 


166  160.3  43-o  216  '208.6  55.9  266  256.9  68.8 
67161.3  43.2  ! —  a!-*  .1 

68  162.3  I43.5 

19  |2 1 1*51 56.7!  69  259. 8*69.6 

2,0 ,212.5  56*9  22  260.8  69.9 


73  167.1  44.3 


74 


168. 1 


1 3 1 

32 


69  163.2  43.7 

70  164.2  44.0 

171  l6$:z  44-3  221  I2I3.5,57.2i  271  261.8  70.1 
72ii66.1  I44.5  |  22  214-4  57-5  72  262. 7.70.4 

73  '263.770.7 

74  264.7  70.9 

75  265.6  71.2 

276  266.6  ^7^ 

77  267.6  71.7 

78  26S.5  71- 9 

79  269.5 

80  270.5 


45.0 


75  169.0  45,3 
121.7  32.6  176 , 170.0  45.5 


.  77|I7*.0  45.8 

123.633.1  78,171.9146.1 


79 . 1 72.9  46.3 
80  173*9  46.6 


1 26. 5  33.9  l8l  I74.8  46.8  23I 


22  214.4  57-5 

23  215.457.7 

24  2 1 6.4' 58.0 
_2  5  2I7-3  58-2 
126  218.3I58.5 
2 7  219.3I58.7 

25  220.2  59.O 

22 1.2  59*3 

222.2  59.5 


29 

30 


127.5  34-2 


33  1128.5  34-4 

129.4  34-7 

130.4  34.9 


98  94.7 

!  99  ,95-6 
100 


25-4 

25.6 

25-9 


Diit  Pep  Lat)  Dift,Dep(Lat 


34 

35 
136 

37 

38 

39 

40 


82  175.8 

83  176.8 

84  177.7 

s5  ! 1 7S*7 


141 

42 

43 

44 

45 


146 

47 

48 

49 
1 5° 


Dift 


131.4  35.2 

I32-3  35-5 
1 33*3  35-7 
1 34-3  36-o 

135.2  36.2 

1 36*2  36.5 

137.2  36.7 
138.1 37.0 
I39-1  37.3 

J4°.  1 1 3  7.5 


186  179.7 
S 7  ( 1 80.6 
88 !  1 8 1.6  48.7 

o  _  ’ . r.  r. 


47-i 

47-4 

47.6 

47-9 

48. 1 

4?.4' 


89  182.6  48.9 
49.2 


141.0,37.8 

142.0138.0 

143.0I38.5 

,43*9|  3^-6 
M4-9  33-8 


DepiLat 


9° 

191 

92 

93 

94 
15 
196 

97 

98 

99 
200 

Dift 


i83-5  - 


j84*5  49.4 


l85-5 

186.4 

187-4 


49-7 

49*9 

50.2 


i88*4  5c. 31 

l89-3  j 5 0 •  7 j 
J9°-3  5 J-o 
191-2  151.2* 

1 9 2.2  J  5  ^  •  5 ! 

*93-2  1 5 1.8 


Dep  Lat  | 


32 

33 

34 

35 
236 

37 

38 

39 

40 

241 

42 

43 

44 
4 5 

246 

47 

48 

49 
250 

Dift 


223. 1)59.8 

281 

224. 1  60.0 

82 

225.1)60.3 

83 

226.0  60.6 

84 

227#o'6o.8 

±5 

228.0  61. 1 

286 

228.9  61.3 

87 

229.9  61.6 

88 

230.9  61.9 

89 

231.8  62.1 

90 

232.8  62.4 

29 1 

233.7  62.6 

92 

234-7  62.9 

93 

235-7  63.1 

94 

236.6  63.4 

95 

237.6  63.7 

296 

238.6-63.9 

97 

239-5  64.2 

98 

240.5  64.4 

99 

241.5  64.7 

3°o 

Dep  lLat 

Dili 

72.2 

72.5 


273-4 


278.2 

279.1 
2  So.  1 

281.1 
282.0 
283.0 
284.0 

284.9 

2S5.0 

256.9 

287.8 

288.8 

289.8 

Dep 


73.2 

73-5 

73.8 


74-0 

74*3 

74- 5 

74.8 

75- Q 

75-3 

75-6 

7  5-8 
76.1 
76.3 

76.6 

76.9 
77-i 
77-4 
77-6 

Lat 


jor  75  Deg. 


OiltlLat  IDepj 


D, Prime  of  Laluudc  and  Departure  for  ,  6  Deg. 


1 

2 

3 

4 
_5 

6 

7 

8 


oi.o 
01.9 
02.9 
03.  S 
04. 8 


05.8 
06.  7 
07.7 
08. 


00.3 
00.6 
00.8 
01. 1 
01 .4 

01.7 
01.9 
02.2 
02.  c 
02.8 

03. o' 

03-31 
O3.6 
O3.9 
04.  I 


^at  ,'^ep  Di<t[  Lat  jDepi  J)jft  Lat 


6  15.404.4 


04.7 

05.0 


i8-3  05-2 

19.2 


°5- 5 
05.8 
06. 1 
22.ljoG.3 
23. 1  06.6 


51  49-Q14-I 

52  50-0,14-3 

53  '50.9  14.6 

54  5I-9x4-9 

55  52-9  1 5:2 

56  53-815.4 

57  54-8: 15.7 
5S  55-746.0 
59  :56. 7,16.3' 

6°  57.716.5 

61  '58.6  16.8 

62  '59-6  17. 1' 

6  3  60.6  1 7.4 
64  6i.c',7.|; 
6^,62 -5  17.9 

66  63.4' 1 8.2 

67  j 64.4!  1 S . 5 1 

68  ^5.418.7 

69  66.3  19.0 

70  67.3  19.3  _ 

71  68.2  19.6  J 1 2 1 

72  69.2  19.8  22 


156  449.9 

57 

5s  4 5 1  •  9 

59  1152.8 

60  153.8 


43.0 


44.1 


Pitt  Lat 

201  '193.2 

02  1 1 94. 1 

°3  ' 1 9 5 • 1  _  , 
04  196.1  56.2 

-°5  I97jO  56.5 

206  49S.0  56.8 
°7  I99-°  57.0 

°B  .199.9  57-3 
09  200.9 

10  201.8 


Ciitl  Lat 


62  1 5  5  •  7 


112.5(32.2 

1  i3-4,32*5 

1 14.4(32.8 

1 1 5- 3' 3  3  - 1 
116.3^33.3 
117.3I33.6I 


57-6 

57-9 


73  70.2  20 .1  23  118.2  33.9 


27.9  08.0 
28.8  08.3 


08.5 
30.8  08. 8j 

31.7  09. 1 

32.7  09.4I 
33.6  09.6 


81 

82 


77-9 

78.8 


83  79.8 

84  80.7 

85  81.7 


23. 


86  82.7 

87  83.6  24.0 

88  84.6 

89  '*5-5 

9°  ,86.5 

91 

92 

93 


87.5 

88.4 

89.4 
94|  90. 3 


23- 


24. 

24. 

l± 

25. 


25. 

25. 


96 

97 

98 

99 
100 


92.3 

93-2 
94.2 
95-2 
96. 1 


Diit  Dej 


27-3 

27.6 


Lat 


4  24 
7  _25 

129.2  34-2 

120.1I34.4 

74 
I  75 

9  126 
2  2  7 

5  28 

8  29 

0  30 

121.1134.7 
122. 1(35.0 
i23.oI35-3 

124.0  35.6 

124.9135.8 

176 

77 

78 

79 

80 

3  131 

125  Q !  3  6 . 1 

181 

6,  32 

126.5 

,(36.4 

82 

9  33 

127.8 

36.7 

83 

I|  34 

128.8 

36-9 

84 

4  35 

129.8 

37-2 

8  5 

7j  i36 

130.7 

37-5 

186 

3  37 

1 3 1-7 

37-8 

87 

3;  38 

132.6 

38.0 

88 

5  39 

J33-6 

38.3 

89 

4o 

1 34-6 

38.6 

.  90 

[  141 

J  3  5  •  5 

38-9 

191 

K  42 

j36-5 

39.1 

92 

>  43 

1 37-4 

39-4 

93 

44 

138.4 

39-7 

94 

45 

1 39-4 

40.0 

95 

146 

I4°-3 

40. 21 

196 

47 

Hi-3 

40.5 

97 

48 

142.2 

40.8 

I 

98 

49 

143.2 

41. 1 

1  1 

99 

1  J5o 

r44-2  4x-3 

200 

(Diltf 

Dep  | 

Lat  1 

Dili 

J6i  1 54. 744.4  21 1  202.8  58.2 

12  203.8  58.4 

13  204.758.7 

--  --  *4  2°5.7'59-o 

i58-6  45-5  15  2o6.6'3Qty' 

1 59 •  5  45-7  216  207. 6  59.5 
_  17208.6  59.8' 

161.546.3  18  209.5  60. it 

19  I210.5  60.41 

20  21 1.4  6c. 6 

- - - - ' 

221  212.4  60.9 

22  213.4  61.2 

23  i2i4-3  61.5 

24  '215.3  61.7 

25  216.3  62.0 


69.2 

69-5 

243.2  69.7 

54  '244.1  70.0 

55  ;H5^  7° -_3 

256  '246.0  70.6 

57  247.0  70.8 

58  :248.o  71. 1 

59  '248.9  71.4 

60  1249.9  71.7 

261 


Dep 


62 

63 


250.9  71.9 
251.8  72.2 


252.8 


164.447. 1 

i65-3  47-4 

1 6  6 . 3.  j  4  7 . 7 

167.2148.0 
168. 2^48. 2 

1 69.2(48.5 
i70.1j48.8j 

171.1  49-i 
172.049.3 
i73-o  49-6 


64  '253-7  72.8 
£5  254.7 
266  (255.7 

256.6 

257.6 

258-5 


I74-° 

I74-9 


49-9 

50.2 


175.9  50.4 

176.8  50.7 

177.8  51.0 


17S.8  51.3 

1 79*  7 

180.7 

181.7 
182.6 


226  ^17.2  62.3 

27  j 2 1 8 . 2  62. 61 

28  ,219.1  62.8' 

29  220.1  63.1 

30  221. 1  63.4! 


67 

68 

69 

70 
271 

72 

73 


73.0 

73-3 
73.6 

73-9 
74.1 

259-5  74-4 


72.5 


231  222.0  63.7 

32  223.0^3.9 

33  1223.9  64.2' 
341224.964. 5 
35  225.9  64.8 


260.5  74-7 
261.475.0 
262.4  75-2 

74  ,'263. 3  75-5 

75  |264-3  75j 
276  265.3  7^-* 

77  266.2  76.3 
78 . 267.2  76-6 
’26s. 2  76.9 
269.I  77.2 

28l 
82 
S3 

84 


79 

80 


5I-5 

51.8 

52.1 

52.4 


183.6  52.6 
184.5 

185- 5 

186- 5  53-5 

187- 4  53-7 


236 

37 

3S 

39 

40 


52.9 

53-2 


188.4 


i89-3  54-3 
I9°-3  54-6 
1 9 1  •  3  54-8 
192.2  55. 


Dep 


54-o 


Lat 


241 

42 

43 

44 

45 


226.8  65.0 

227.8  65.3 

228.7  65.6 

229.7  65.9 

230.7  66.1 


246 

47 

48 

49 
250 


Dili 


231.6  66.4 

232.6  66.7 

233-6j67-° 

234.5  67.2 

235-5j67-5 


236.4-67.8 
237.4  68.1 


238.4 

239.3 

240.3 


68.3 

68.6 

68.9' 


77-4 

77-7 

78.0 

78.3 


270.1 
271.0 
272.0 
273.0  . 

85  |273-9  78-j 

2 86  274.9  78-S 

87  (275.8 

88  276.8 

89  277.8 

90  278.7 


79.1 

79-4 

79.6 

79-9 

80.2 
80.5 
80.8 


Dep ‘Lat  |Dilt  Dep 


291  279.7 

92  280.6 

93  j281-6 

94  282.6  81.0 

95  '283-5  SJL*3 

296  284.5  8l-6 

97  285.5181.9 

98  286.4  82.1 
82.4 
82.7 

Lat 


99  |287-4 
300  288.3 


for  74  Deg. 


Difference  of  Latitude  and  Departure  for  17  Deg. 


DiltjLat 

Dep 

Dilt 

1 

01. 0 

°°-3 

51 

2 

01.9 

00.6 

52 

3 

02.9 

00.9 

53 

4 

03.8 

01.2 

54 

5 

04.8 

01.5 

1  55 

6 

°5-7 

01.8 

56 

7 

06.7 

02.0 

57 

8 

07.6 

02.3  • 

58 

9 

08.6 

02.6 

1  59 

10 

09.6 

02.9 

60, 

11 

10.5 

03.2 

61 

12 

n.5 

°3-5 

62 

*3 

12.4 

03.8 

63  \ 

14 

x3-4 

04.1 

64  ( 

*5 

*4-3 

04.4I1 

J5  f 

*7 


Lat  jDep 

48.8fi4  9 

49-7  IS-* 

5°-7l'5-5 
51.6ft  5.8 
52.61 6. 1 

53.5^6.4 


Dill  Lat 


96.6)29.5 

97.5  29.8 

98.5  30.1 
99.430.4 

Zoo. 4  30.7 

101.4  3 1.0 
102.3  3x-3 


Dep  iDift  Lat  jDep 


15.3  04.7 


144.4  44.1 
*45-3  44-4 

H6.3  44.7 

I47-M5>0, 

148.24^.3 

149.245.6 

150. 1  45.9 

151.1  46.2 
152.0J46.5 
153.0  46.8 


jDiltJ  Lat  JDep 

201  192.2  58.8 


Dili!  Lat 


Dep 


197.0  60.2 

.  *97-9  6o-5 
08  198.9  60.8 
09  199.9  61. 1 
10  '200.8  61.4 


1  IO,9  3  3*9 


20.1  06. 


22.9  07.0 
23. 


26.8  0S.2 
2J.j'o8 .5 
28.7  08.8 


73  69.8 

74  7°-8 

7±7 

76  72.7 

77 ,73-6)  _ 

78  ye}.. 6  22.8 

79  75-5  23-x 
76.5 


80.3  24.6 

81.3 


47-8  H-6 
f Di ft  DepLat 


1 J5-7  35-4 

ii6-7  35-7 

1 17.6  36.0 

1 1 8 . 6  36.2 
I1 9- 5  36- 5 
120.5  3^-8 

I2I-4  37- 1 
122.4  37-4 
I23-4  37 


154.0  47* 1 
*54-9  47-4 
155-9, 47-6 
156.8147.9 

157^84^2 

166  .158.7  48.5 

67  159.748.8 

68  1 60.6^49. 1 


21 1  201.8  61.7 
12  202.7  62.0 
1^3  2°3-7  62.3 

14  204.6  62.6 

15  205.6  62.8 

216  206.5  ^3- 1 

207.5  63-4 

208.5  63.7 


251  1240.0  73.3 

52  ,241.0.73.6 

53  ,24i.9  73-9 

541242.9 

,55  U43.8 

,256  244.8  74.7 

57  •245-8 

58  246.7 

59  247.7 

60  24S.6 

61  249.6  ; 

2a°-5  76.5 
251.5  76.8 


|  •  ^  |  - - *  J  J  *  / 

69  j 1 6 1. 6  49.4 !  I  19  209.464.0 


23-4  30  I24-3  38. o 


70  162.6  49.7 

J7i  i63-5 

i64-5_ 

165.4  50.61 

i66-4|5°-9 
2  6  7 . 3 1 5 1 . 2. 1 

168.3(51.4 

J  J  69. 3  |s  1 . 7I 


~  ■  '  a-y 

85  1  76.9  54.1 


20  210.4 
221  21 1.3 

22  212.3  64*9 

23  213.2  6 5.2 

24  214.2  65.5 

25  215.2  65.8 

[226  216.1 

27  217.1 

28  218.0 

j  I  29  2I9.O  DO. 9 

5 2 . 6 ■  [  30  2 19.9  67.2 

231  220.967.5 

32  221.8  67.8 

33  222.8  68.1 

34  223.8  68.4 

35  224.768.7 


1 31.0  40.0 
132.040.3 
1  32-9;4o.6 
113 -9  40. 9 
134.8(41.2 
1  35-2141.5 
i36.74i.8 

1 37-7  42.  J 
138.7  42.4 

1 39-6  42.7 
140.6  43.0 


1  86  | 1 77*9  544  236  225.769.0 

87  178.8  54-7 

88 
89 

181.7 


179-8  55-o 
180.7  55.2 


Dili 


*43-4  43-8 

Dep  [Lat 


55-5 

182.6  55.8 

183.6 

184.6 
185.5 

_95  !iS6.5  57.0 


37  226.6 

38  227.6 

39  228.5^69.9 

40  229.5  70.2 


I241  ,230.5 

42  231.4 

43  t232.4 

44  133-3 


196  187.4 
97  ,188.4 
98 ,189.3 
99  1 290-3 
200  1 191.2 

Di  it  J  Dep  |  Lat 


70.4 
70.7 
71.0 

-  .  —  -  7,-3 
45  |234-3  71-6 


57-3  246  235.2 
57.6  47(236.2 

57.9  48)237.1 

58.2 

58.5 


258.2)78.8 

2  59- 1 J  79*  1 
260. 179.4 
261.1  79.7 
262.0  So. o 
263.0)80. 

263.9  80.6 

264.9  80.9 

265.8  81. 2 

266.8  81 . 5 

267.7181.7 

268.7)82.0 

269.7  82.3 

270.6  82.6 

271.6  82.9 
272.5  83.2 

273- 5  83.5 

274- 4)83.8 
275.4  84.1 

276.4'84.4 

277. 7  84.7 


278.3  85.0 


296  283.0 
284.0 
285.0 
285.9 


Dill 


286.9  87.6 

Dep  |  Lat 


for  73  Z),^. 


D 


1 8 


Difference  of  Latitude  and  , Departure  for  i  8  Deg. 


Lit 


I.CI.G 

2  0I,9 

3C2,9 

403.S 

5;o4.i 


6,05-7 

7 1  °  6 . 7 
S'o7.6 
9'oS.6 
tcj°9'5 


I  !  IO.5 


OI 


J4 
1 5 


J  3-  3 
H-3 


20.0 

20.9 

21.9 


06. 5 
06.8 


*9 

20 

21 

22 

23 

24 

*5 


26  24.7,08.0 


22.8  O7.4 

23.8  O?.? 


27 


*7 

31 

32 

33 


7i( 


3  *-4 

34  32-3 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 


*  . 


39-° 

39-9 


43 •  7 j  J4-2 
44-7  1 4*  5 
45.6  14.8 
15. 1 


46.6 
50  47-6 

J - 


l1  5- 5 


Dilt|Dep|Lat 


p’  Dill  Lat 

"Dep 

j  3D  m 

Lat 

Dej 

j  Oil 

Lat 

(Dei 

!  Dirt  Lat 

Dep] 

3  5 1 

;4'3.« 

15.8 

IOI 

96.1 

3 1.2 

151 

-T43-< 

>  46.7 

201 

;i91-2 

62.1 

6  52 

,49-5 

1 6. 1 

02 

97. e 

>131.5 

52 

*44-< 

)  47. c 

02 

IJX.I 

62.4 

9  53'5°-4 

16.4 

°3 

98. c 

31.8 

53 

1 45  -  i 

>47-3 

°3 

1^9  3  • 1 

62.7 

2  5-1 

5M 

1 

16.7 

04 

98.9 

32.1 

54 

H6.f 

47.6 

c4 

, 1 94*c 

63.  c 

5  5  5  52  - 3 

17.0 

,_^5 

99-9 

32.4 

55 

1 4  7  •  4 

47-9 

°5 

I95.C 

63-3 

9  56  *5  3- 3 

1  /  •  D 

106 

100.  S 

32.8 

156 

148.4 

48.2 

206 

195*9 

63-7 

2  57  |54-2 

1 7.6 

07 

ioi. 8 

33.1 

57 

149.3 

48.5 

07 

1 9  6 .  q 

64.0 

5  5s 

5r 

1 7-9 

08 

102.7 

33-4 

53 

l5°- 3 

48.8 

08 

197.8 

64.3 

59 

56.1 

1 S .  2 

09 

103.7 

33-7 

59 

151.2 

49-i 

09 

!  98.8 

64.6 

1  ;  6c 

j  5  7  • 1 

18.5 

10 

104.6 

34.0 

60 

1 5  2  • 2 

49.4 

10 

1 99*7 

64.9 

4  6 1 

'58.0 

1 J 

18.8 

1 1 1 

105.6 

34-3 

161 

I53-1 

49-7 

2 1 1 

,200.7 

65.2 

62 

'59.0 

19.2 

12 

1 06.5 

34-6 

62 

1 54- 1 

50. 1 

12 

J201.6 

65-5 

0  03 

i  5  9  *  9 

x9-  5 

*3 

107.5 

34-9 

63 

155. c 

5°-4 

1 3 

202.6 

65.8 

3  64.60.9 

19. S 

*4 

108.4 

35-2 

64 

1 56.0 

50.7 

*4 

! 2  0  3  •  5 

66.1 

0  05 

01.5 

20. 1 

*5 

109.4 

35-5 

65 

1 56-9 

51.0 

151204.5 

66.4 

9  66 

62. S 

20.4 

1  iC 

1 10.3 

35-8 

166 

1 5  7- 9 

5i-3 

216 

;205-4 

66.7 

3  67 

63-7 

20.7 

17 

hi. 3 

36.2 

67 

158.8 

51.6 

J7 

206.4 

67.1 

6  68 

64.7 

21.0 

18 

1 12.2 

36.5 

68 

1 59-8 

5i-9 

18 

207.3 

67-41 

9  69 

65.6 

2I*3 

*9 

H3.2 

36.8 

69 

1 60.7 

52.2 

19 

208.3 

67.7 

2  70 

66.6 

21.6 

20 

114.1 

37*i 

70 

161.7 

52-5 

20 

209.2 

68.0 

5  7i 

67.5 

21.9 

12 1 

115-1 

37-4 

171 

162.6 

52.8 

221 

210.2 

68.3  5 

8  72 

68.5 

22.2 

22 

1 16.0 

37-7 

72 

163.6 

53-i 

22 

21 1. 1 

68.6 

1  /  3 

69.4 

22.6 

23 

1 17.0 

38.0 

73 

164.5 

53-5 

23 

212.  I 

68.9 

4  74 

70.4 

22.9 

24 

117.9 

38.3 

74 

i65-5 

53-3 

24 

213.O 

69.2 

7  75 

7i-3 

23.2 

25 

1 18.9 

38.6 

75 

166.4 

54-i 

25 

2  14,0 

69.5 

2  76 

72.3 

23-5 

126 

1 19.8 

3S.9 

176 

167.4 

54-4 

226 

2  I4.9 

69. S  2 

3  77 

73. 2 

23.8 

27 

120.8 

39.2 

77 

168.3 

54-7 

27 

2 1 5*  9 

70.1 

7  73 

74.2 

24.1 

28 

12  1.7 

39.6 

78 

i69-3 

55.0 

28 

216.8 

7°-5 

d  79 

75- 1 

24.4 

29 

122.7 

39-9 

79 

170.2 

55-3 

29 

217.8 

70.8 

}  80 

76. 1 

24.7 

30 

123.6 

40.2 

80 

171.2 

55-6 

30 

2 18.7 

71.1 

S  81 

77.0 

25.0 

M1 

124.6 

40.5 

18 1 

1 72.1 

55-9 

231 

2I9-7 

7I-4  2 

)  82 

78.0 

25-3 

32 

1 2  5  •  5 

40.8 

821 

*73- 1 

56.2 

3  2 

220.6 

7J-7 

1  83 

78.9 

25.6 

33 

126.5 

41. 1 

83 

174.0 

56.5 

33 

221.6 

72.0 

>  84 

79*'9 

26  0 

34 

I27-4 

41.4 

84 

175.0 

56.9 

34 

222.5 

72-3 

5  85 

80.8 

26.3 

35 

128.4 

41.7 

35 

*75-9 

57.2 

35 

223.5 

72.6 

86 

81.8 

26.6 

136 

I29-3 

42.0  - 

186 

176.9 

57-5 

236 

224.4 

72.9  2 

l-  87 

82.7 

26.9 

37 

42-3 

87 

1 77-8 

57.8 

37 

22  5.4 

73-2 

88 

8  3.*  7 

27.2 

38 

1 31.2 

42.6 

88 

1 78.8 

58. 1 

38 

226.3 

73-5 

89 

84. 6 

27.5 

39 

1 3  2  • 2 

43-° 

89 

*79-7 

58.4 

39 

227.3 

73-9 

90 

85.6 

27.8 

40 

1 33*  1 

4-3-3 

90 

1 80.7 

58.7 

40 

22S.2 

74.2 

91 

86.5 

28. 1 

141 

1 34- 1 

4-3-6 

191 

181.6 

59.0 

241 

229.2 

74-5  2 

92 

87.5 

28.4 

42 

1  35-° 

4-3-9 

92 

1 82.6 

59-3 

42 

230.1 

74-8 

93 

88.4 

28.7 

43 

1 36.0  i 

H-2 

93 

i83-5 

59.6 

43 

Z31.1 

75-1 

94 

89.4 

29.0 

44 

t36-9  1 

4-4-5 

94 

184.5 

59-9 

44 

232.0 

75-4 

95 

90.3 

29.4 

45 

1 37*9  < 

44-8 

95 

185.4 

50.3 

45 

233-o: 

75-7 

96 

9j-3  : 

29.7 

146 

138.8  4 

45-i 

196 

1 86.4 

30.6 

246 

2 3 3-9  ; 

76.0  2 

97 

92.2 

;o.o 

47 

139.8  5 

45-4 

97 

1 87.3  ( 

30.9 

47 

J34-9  / 

76.3 

98 

93.2 

°-3 

48 

140.7  4 

45-7 

98 

188.3  < 

31.2 

48 

l35-8  / 

76.6 

99 

94.1 

0.6 

49 

r4I*7  4 

l6.o 

99 

189.2  ( 

>1-5 

49  2 

136. 8  ' 

76-9 

100 

95.1 

1°*9 

150 

[42.74 

.6.4 

zoo 

[90.2  ( 

>1.8 

250  2 

l37-8  7 

7-3  3C 

Dirt. 

Dep  J 

^at 

Dirt 

Dep  1 

„at 

Dili 

Dep  ] 

Lat 

Dirt 

Dep  J 

^at  D 

Dili 

25 1 

52 

53 

54 

55 


Lat 


78.5 


2S8*7 

239*7 
240.0 

241.6 
42.5  78.8 

256  243-5  79-i 

57  j244*4  79'4 

58  ,245*4  79-7 

59  246.3  £0.0 


6c  | 2 47*  3 

248.2 

249-2 

250. 1 


Dep 

77.6 

77-9 
78. 2 


62 

63 

64  251. 1 


£5)252.0 
266 


67 

68 

69 

70 


72 

73 

74 

75 


253.0 
253.9  82.5 


So-3 

80.6 
8 1.0 
Si. 3 

81.6 

81.9 

82.2 


2  54-9 


82.8 


255.8  83.1 

256.8  83.4 


77 

73 

79 

80 


82 


257.7  83.7 

258.7  84.0 

259.6  84.4 

260.6  84.7 
261.5  ^5*0 


262.5  85-3 
263.4  85.6 


264.4 


265.3  36.2 

266.3  36. 


267.2 

268.2 


83  269.1 

84 
35 


37 

88 

89 

90 


93 


270.1 

271.0 

272.0 

272.9 

2-73-9 

274.8 


88.4 
88.7 
89.0 
89.3 
275.8  89.6 


276.7 

277-7 


s5-9 


86.8 

87.1 
87.4 
87.8 

88.1 


89.9 

90.2 


278.6  90.5 

279.6 
280.5 


281.5  9i-5 


90.8 
9 1.2 


282.4 

283.4 
284. 3 

285-3 


Dep 


91.8 

92.1 

92.4 

92-7 

Lat 
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. . 


Difference  of  Latitude  and  Departure  for  \  g  Dee , 


DiltXat  Dep  lDift  Lat 


1  .00.9 
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02.0 

02.3 

02.6 


08.5I02.9 


°9*5 


16 
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J9-9 
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21.7 
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26.5109. 1 
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66 


,Iwf7*3 
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52.9 
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34- o 

35- o 

35- 9 
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71  67.1 
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73  69.0 


78 
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22.1 


104.9  3  6. 1 
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52 
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53 
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54 
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55 

34-5 
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58 
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59 
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60 
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’191.9 
04  192.9 
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68 
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69 

39-M 

70 
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72 

40.0 

73 
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28.0 
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D 


cp 
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1 58-^  54-71 
J59- 8  55-o; 
i6o*7'55-4- 
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1 7  205.2 
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65.4  251  ^237.3  81. 7 
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249- 6l86.o 
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170.2  cS.6 


88.9  30.6 
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22  209.9  72* 3 
2  3  210.8 

24  2 1  i.S 

25  212.7 

I226  213.7 

2 7  214-6 

28  215.6 

29  236.5  74-6 
|  3°  217.5  74-9 
[23J  21S.4  75.2 

32  219.3 

33  220.3 

34  221.2 

35  222.2 


25 1  -5  86.6 

252- 4 

253- 4 

254-  387.6 

255- 3t87.g 


123.9  42.7 

.  ,I24.8  4*.ol 

S3  ,I25-7  43-3 

34  1 26.7*43. 6j 

35  ! 12 7- 6(44.0  _  _ 

336  1 128.6  44.3  j  1 86  1 1 7. 5. 9 ! 60^61(236  I7X, 
37  [ 1 2  9  -  5  ’44.6  j  j  87  176.8  60.9'  37  224., 

8S  177.761.2  38  225*0 

89  178.7  61.5  39  226.0 

9°  179-6  61.9U  4°  226.9 


38  j130.544.9l 

39  I3I-4|45-3 

40  132. 4*45. 6 


45 


1 33*3  45*91 
134.346.2! 
135.2J46.6 

J 36. j  4.6.9 

1 37*  1 ,47*2 


191  180.6  62.2*1241  227.978.5 

92  (i8i.5  62.51  42  228.8  7«.8 

93  ^2.5  62.Sj|  43  229.779.1 


94  i83-4  63.2 

95  1  $4-4  63.5 


138.047.5  ,r96  185.3  63.8 
1 39-°(47-9  97  ^6.3  64.1 

1 39-9,43-2  98  187.2  64.5 

140  9  48.5H  99  188. 1  64.8 


at  !  Di.it 


44  230.7 


45  231.6  79.8 


246  232.6 


47  233.5  So*4 


48.8,*  I200  189.1  65.1 
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! 2  35-4 

2  3  6  •  4 
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So.  1 


256-2|88.2 
257*2  88.6 
25$* 1  SS.qr 
259*  I|89.2 
26CMD  C9.5 


26o*9  89.9 

261.9  qo.2 

->67  8' 

~°2 .0  Q0#  - 

263-S  90.8 
264.7  91.2 


265.7 

266.6 

267.6^ 


9J*5 

91.8 
/•w,92.i 

26S-5  gZ  ^ 

92.8 


269.5 


2 7°-4  93.1 
z7,-3  93.4 
"1.393.8 

2/  3-2.94.J 

ii±_2  94-4 


Diit 


-7  5- 1 

276. 1 

277.0 
278.0 

278.9 

279.9 

2S0. 8  06.7 

zo  1  •  /  97.0 
2-2.7  97.4 

28  3 -6|  97.7 


Dep  |  Lat 
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for  71  Deg. 
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2°  Difference  of  Latitude  and  Departure  for  20  Deg. 
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00.900.3 
01 .9'oo.7 


2 

3 

4 
_5 
'  6 

V 

8 

9 

10 

1 1 

12 

1 3 
J4 
£5 

16 

1 7 

18 

1 9 

20 


02.8 

03.8 

°4-7 


05.6 

06.6 

°7-5 


01. o 
01.4 
01.7 

02.1 

02.4 

02.7 


cS.5  03.1 
°9-4,°3-4 
10.3*03.8 
1 1.3  04.1 
12.2  04.4 
1 3. 2*04. 8 
14. 1  05. 1 


15.0  05.5 
1 6.0  05.8 
16.9  06.2 
17.906.5 
18.806.8 


21 

22 

23 

24 

£5 

26 

27 

28 

29 

30 

31 

32 

33 

34 
£5 

36 

37 

38 

39 


l9.7jo7.2 

20.707.5 
2  1.6  07.9 
22.6*08.2 
23.5*08.6 


24. 4*08. 9 
25.4*09.2 
26.3  09.6 

27.309.9 

28.  2  10.3 

29.  i '  10.6 
30.1  ’  10.9 
3I-O.H-3 

31.9  11. 6 
32.912.0 


33-V2‘3 

34.8.12.7 

35- 7,13-0 

36- 6,I3-3 
40  37.6  13.7 

38.5' 14.0 
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42.3  15.4 


41 

42 

43 

44 

45 

46 

47 

48 

49 
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51 

52 

53 

54 

55 


56 

57 

58 

59 

60 


61 

62 

63 

64 

65 


66 

67 

68 

69 

70 


71 

72 

73 

74 

75 


76 

77 

78 

79 

80 


47- 9|I7-4] 

48- 9  17.8 

49- 8  18. 1 

50.7  18.5 

51.7  18.8 

52.619.2 

53- 6  i9-5 

54-  5|I9*8j 
55.4  20.2* 
56.4I20.5I 

57.3  20.9 

58.3  21.2 
59-221.5 

60. 121,9 

6 1. 1 122.2 


81 

82 

33 

84 

35 


86 

37 

88 

89 

90 


91 

92 

93 

94 

95 


96 

97 

98 

99 
100 


62.0  22.6 
63.0  22.9 
63.9  23.3 
■64- 82  3. 6 

65.8  23.9 

66.7  24.3 

67.7  24.6 
68.625.0 
69.5  25.3 
7^5  25.7 

71.4  26  o 

72.4  26.3 

73- 3  26.7 

74- 2  27.0 

75- 2  27.4 
76. 1  27.7 
77-1  28.0 
78.0  28.4 

78.9  28.7 
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80.8I29.4I 
8 1 .8129.81 

82.730. 1 

83.6  30.4 

84.6  30.81 

85-5  31-1! 

8  6  *  5  3 1  -  5 
87.4h1.8f 

88.332.1 

89-3  32-5| 
90.2I32.8 
91.2  33.2 
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93- r  33-9 

94- o  34-2 


Dirt 
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02 
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04 
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106 

°7 
08 

°9 

10 

1 1 1 
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13 

14 

£5 

1 1 6 

1 7 

18 

J9 
20 
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23 

24 

11 

126 

27 

28 

29 

11 

131 

32 

33 

34 

11 

136 

37 

38 
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94.9 


Dej 


97-7 

98.7 


99.6 

100.5 


101. 5  36.9 
102.4  37-3 


io3-4 


io4-3 

105.2 

106.2 

107. 1 

108. 1 


109.0 

109.9 


1 10.9  40.4 

1 1 1.8  4°-7 

1 12.8  41.0 


113.7  41.4 
1 14.6  41.7 


H5.6 
1 16.5 

JI7-5 


1 18.4 

IJ9-3 


120.3  43.8 


34-5 


95.8  34.9 

96.8  35.2 


35-6 

35-9 


36-3 

36.6 


37-6 


38.0 

38- 3 
38.6 

39.0 

39- 3 


39-7 

40.0 


Dirt 
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52 

53 

54 

55 


1.56 

57 

58 

59 

60 


Lat 


141-9  51.6 


142.8 

J43-8 
H4-7 
£45 
146.6 
147 
148.5 
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62 

63 

64 

65 


42. 1 
42.4 
42.8 


43- 1 

43-4 


12  1.2 
122.2 
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1 24.0 
125.0 

1 2  5*  9 

126.9 


44.1 

44-5 


44- 8 

45. 1 

45- 5 

45.8 

46.2 
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67 

68 

69 

70 


53-4 

53-7 

54.0 

!49-4  54-4 


150.4 

I5I-3 

1 52.2 

1 53-2 
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*55 


156.0 


171 

72 

73 

74 

75 
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77 

78 

79 

80 


127.8  46.5 
128.7  46-9 


129.7 
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40 
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42 

43 

44 

45 
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47 

48 
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1 32.5  48.2 
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1 34- 4 
1  35-3 


47.2 
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48.6 

48.9 

49.2 


1 36-3  49-6 
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137.2 

138.1 

J39-i 

140.0 
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50.6' 

51.0 

5£J 
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18 1 

82 

83 

84 

J5 
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87 

88 

89 

90 


158.8 
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1 60.7 

161.6 

162.6 
163.5 
164.4 
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166.3  60.5 


167.3 

168.2 

169.1 
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92 

93 

94 

95 
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97 

98 

99 
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Dirt 
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171.0 
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172.9 
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174.8  63.6 
175.7  64.0 
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177.6  64.6 
178.5  65.0 
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52.0 

52.3 

52.7 
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55-1 
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56.1 
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201 

02 
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°5 
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07 

08 

°9 

10 
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60.9 

61.2 
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61.9 
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62.6 

62.9 
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*7 

18 

J9 

20 
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201. 1 
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22 

23 
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25 


203.0 
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204.9 
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69.1 
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74.6 
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27 

28 

29 

3° 


231 

32 

33 

34 

35 
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187.0 
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37 

38 
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40 
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208.6 
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76.6 

77.0 
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77.6 
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79.0 
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80.0 
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52 
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53 
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54 
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55- 
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57 
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59 
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60 
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62 
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63 

247.1 

64 
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86.9 
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67.0 
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42 

43 

44 

45 
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227.4.82.8 
228.3183, 
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47  232.1  84.5 

48  233.0  84.8 

49  234.0  85.2 
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266 
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68 

69 

70 
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74 

75 
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77 

78 

79 

80 
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82 

83 

84 
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88 

89 
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92 

93 

94 
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296 

97 

98 
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255 
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261.2 
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265.0 
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271.6 
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89.9 
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91.0 

91.3 
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92.0 
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94.7 
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09.3 

27 
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3° 
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72 

73 

74 

75 

76 
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78 
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87 

88 

89 

9_° 

91 
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94 
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47.6 
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18.6 

02 
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04 
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°5 
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20.1 
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20.4 

°7 
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08 
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°9 
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10 

56.9 

2I.9 

III 

57*9 

22.2 

12 

58.8 

22.6 

1 3 
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h 
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Li 

61.6 

23.7 
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99 
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73- 7z8-3 
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36.9 
37-3 

37-6 


38.0 


99-9;  3  8.3 
100.9;  38.7 
101.8  39.1 
102.7  39-4 


103.7  39-8 
104.6  40.1 

I05-5]4°-5 
40.9 

41.2 


84.9'32.6 

^  5*  9' 3  3-° 

86.8  33.3 

87.7  33-7 
88.7*34.0 

89.6J34.4 

90.5:34.8 

9 1  •  5. 3  5- J 

92- 4|35-5 

93- 4  35-8 


Dili  DepJLat 


41.6 
17  1 109.3  4J-9 


18  : 

J9 

20 


121 


1 10.2 

1 1 1. 1 


42.3 
42.6 
1 12. 1  43.0 

113.0  43-4 


22  1 13.9 

*3 1.4.9 

24  j  1 1 5.8 

25  116.7 


43- 7 
44.1 

44- 4 

44- 8  j 

126  ’117.7  45-2 

27  1 18.6  45.5 

28  [  1 19.5145*9 

29  1 20.5  46.2 

30  121.4  46. C 


1  3 1  1 122.3  47-c 

32  1123.3  47-3 

33  ;  124.2  47 
34125.1  48.0 
35  1 126.1  J8.4 


I  36  :  I27.O 


37  127.949.1, 

38  j  12.8.9  49-5 

39  ;  129.8  49.8 
4°  1 30.7  50.2 

I3I-7  5°-5 
1 32.6  50.0 

1  3 3-5  5i-3 


Hi 

42 

43 

44 

45 
146 

47 

48 

49 

j5° 


Dift 


1 34*5 
1354 
1 36.3 

J37-  _ 
1 38.2 

1 39*i 
140,1 


Dep 


48.7 


51.6 

52.0 


52.3 

52.7 

53-° 

53-4 

53-8 


Lat 


D  it 

,Lat 

De 

[DiltJ 

i  *5* 

141.C 

54. 

I  201 

52 

141-9 

54-. 

>  02 

53 

142-9 

54.5 

1  03 

54 

143-8 

55-2 

04 

55 

J44»7 

55-( 

°5 

*56 

H5-7 

55-9 

206 

57 

146.6 

56.3 

07 

58 

147-5 

56.6 

08 

59 

148.5 

57-o 

09 

60 

H9-4 

57-3 

10 

1 6 1 

*5°-3 

57-7 

2 1 1 

62 

I5I-3 

58. 1 

12  i 

63 

1 52.2 

58.4 

1 3  1 

64 

1 53*1 

58.8 

14  1 

65 

I54-i 

59. 1 

15  2 

166 

I55-° 

59-5 

216  2 

67 

1 55-9 

59-9 

17  2 

68 

156.9 

60.2 

18  2 

69 

1 57-8 

60.6 

19  2 

70 

j58*7 

60.9 

20  2 

171 

J59-7 

61.3 

221  2 

72 

1 60.6 

61.6 

22  2 

73 

1 6 1 . 5 

62.0 

23  2 

74 

162.5 

62.4 

24  2 

75 

1 63-4 

62.7 

25  2 

176 

1 64.3 

63.1 

226  2 

77 

i65-3 

63-4 

27  2 

78 

166.2 

63.8 

28  2 

79 

167. 1 

64.2 

29  2 

80 

16S.  1 

64.5 

30  2 

18 1 

169.0 

64.9 

231  2 

82 

169.9 

65.2 

32  2 

83 

170.9 

65.6 

33  2 

84 

171.8 

65.9 

34  2 

85 

172.7 

66.3 

35  2 

1S6 

1 7  3  •  7 

66.7 

236  2: 

87 

174.6 

67.0 

37  2: 

88 

1 7  5- 5 

67.4 

38  2: 

89 

176.5 

S7.7 

39  2: 

22 

177-4 

58. 1 

40  22 

191 

[78-3 

58.5 

241  25 

92 

*79-3 

3S.8 

42  22 

93 

80.2 

59.2 

43  22 

94 

[8 1. 1 

>9-5 

44  22 

5 

[82.1 

5 9-9 

45  22 

196 

t83.o  : 

70.2 

246  2  2 

97 

183.9  - 

70.6 

47  23 

98 

i84-9  ; 

71.0 

48  23 

99 

<85.8  : 

^•3 

49  23 

too 

[86.7 

71.7 

250  23 

)ift 

Dep 

i^at 

Dift  L 

Lat 

187.6  72.0 

188.6  72.4 


lS9*5 


190.4  73.1 

73 -5 


203.5  78-1 
78.5 
78.8 


210.0 


12. X 


215.6  82.8 


72.8 


73.8 

4.2 

4-5 

74- 9 

75- 3 


75.6 
76. c 
76.3 

76.7 

77-i 


Dit 


79.2 

79.6 

79-9 

80.3 

80.6 

81.  c 
S  1.4 

81.7 
S2.1 

82.4 


S3. 9 
84.2 


84.9 

85-3 

857 

86.0 


S6.4J 

86.7 
87.1 
87.4 

87.8 


63 

64 
6.5 
166 

67 

68 
69 

12 

271 

72 

73 

74 

11 

276 

77 

78 

79 

80 


88.2 

88.5 

88.9 


Dep  |  Lat 


28 1 

82 

83 

84 

85 

286 

87 

88 
89 

12. 
29 1 

92 

93 

94 

95 

296 

97 

98 

99 

300 

|Dill| 


r  1  j-at 

Uep 

J  234-: 

90.0 

1  r  35-3 

9°-3 

5  L36.2 

9°-7 

h  237-i 

91.0 

238.1 

9j-4 

>  239. c 

9 1  .*8 

L39-9 

93.1 

J240.9 

92.5 

241.8 

92.8 

242.7 

93.2 

j243-7 

93-5 

244.6 

93-9 

245-5 

94.-3 

246.5 

94.6 

247.4 

9  5-o 

24S.3 

9  5-3 

--49-3 

95-7 

250.2 

96. 1 

251.1 

96.4 

252.1 

96.8 

253-° 

97.1 

P53-9 

97-5 

254.9 

97.8 

255.8 

98.2 

256.7 

98.6 

257-7 

9S.9 

258.6 

99-3 

259.5 

99-6 

260.5 

100.0 

26 1.4 

100.4 

262.3 

100.7 

(263.3 

IOI.I  J 

264.2 

101.4 

265.1 

ioi.S 

266. 1 

IC2.  1 

267.0 

IO2.5 

267.9 

IC2-9 

268.9 

103.2 

269.8 

io3-6 

270.7 

io3-9 

271.7 

104.3 

272.6 

104.7 

273-5 

105.0 

274-5 

io5-4 

275-4 

lo5-7 

276.3 

ro6.i 

277.3 

[06.4 

278.2  i 

06.8 

279.1  i 

07.2 

2S0.1  1 

°,7-5 

Dep/ 

L  At 

for  69  Deg. 


Oil* 

Lat 

Dep 

I  Dili] 

1 

00. c 

00.4 

51 

2 

om 

100.7 

52 

i 

02.8 

01. 1 

53 

4 

°3-7 

01.5 

i  54 

5 

04.6 

01.9 

55  .. 

6 

05.6 

02.2: 

56 

7 

06.  c 

it  J 

02.6; 

57 

8 

07.4 

03.0 

58  J 

9 

oS.3 

03.4 

59  5 

10 

09.3 

60  5 

1 1 

10.2 

04. 1 

61  5 

12 

1 1. 1 

°4-5 

62  5 

x3 

12.1 

04.9  1 

63  5 

J4 

I  3.0 

05.21 

64  5 

x5 

1  3-9 

05-6 

65  6 

Difjti  ence  of  Latitude  and  Departure  f  or  22  Dev 

I?  I'V  •  1  It  I  _  '  1  1  ~  1  "  ■  "  '  I  -  1  | 


De^  |,Ditt|  Lat 


47- 


94.6 


jDift  Lat 


93-6  37-8 


3^-~ 


95.5  38.6 
90.4I39.0J 
97-4  39-3 

9s- 3*39-7 
40.1 


14.8 

15.8 

1 6.7 


12  |I03.8 

13  IO4.8 

J 4  1 1 °5 * 7 
15  106.6 


1 1 5 1  140.0  „ 

52  140.9  56.9 

53  i4i-9  57*3 

54  *42.8  57.7 

55  [i43*7  58._i 
I156  ( J44-6  58.4 

57  j45-6  58.8 

58  146.5  59.2 

59  j47-4  59-6 
6°  14S.4  59.9 


1 6  107.6  43.5 

17  108.5  43-2 

18  1 1 09.4  44.2 

19  1 10.3  44.6 
20111.3  45'° 


121  1 12.2 

22  II3.I 
2  3  I  I4.O 
24  I  I5.0 


45-3 
45-7 
46. 1 

„  46.5 

1 15.9  46-8 


1 16.8  47-2 


-  y  v  1  j 
I  20.5  48.7 


121.5 


49.I 


122.4  49-4 


161  j 1 4  9  •  3 1  ^  o .  3 

62  1 5°-2  60.7 

63  { 1 5 1  • 1 J6 1 . 1 

64  [  1 52> 1  61.4 

65  1 53j>  61.8 

66  J53*962.2 

154.8  62.6 

J55-8  62.9 
I56*/  63.3 


93  86.2 

94  87.2 
_95  38.i 

96  189.0 


34* 1 


128.9  52-1 
>9. 8)52. 4 

1 30.7L2.8 

*3'-7j53-2 

i  3 2. 6’ 5 3. 6 

1 33-5J53-9 
1  34-4  54.3 

1 35*4  54*7 

I36*3(55' 
137.2  55.4 


70 

J57* 

T3-7 

171 

158.6(64.1 

72 

x59-5  64.4 

73 

160.4  64.8 

74 

161.365.2 

__7  5 

1 62. 3|6  5. 6 

176 

163.2 

.65.9 

77 

1 64.  j 

]66.  n 

72 

165. c 

>166.7 

79 

1 66.c 

67. 1 

80 

1 66.9  67.4 

181 

167.8  67.8 

82 

168.8  68.2 

S3 

169.7  68.6 

84 

170.6  68.9 

Js 

1 7 1  -  5J69. 3 

186 

x72-5 

69.7 

.S7  t 

r*73-4 

70. 1 

Dift}  Lat 

!  20 1  1 1 86.4/ 

02  187.3175. 
03  188.2I76.0 
°4  189.1(76.4 
-°5  I9°i5j76.8 
206  h^i.clyy.2 
°7  I J9 i •  9  77*5 
77-9 
.  7^-3 

10  '94-7  7S.7 


Diltj  Lat  Dej: 


08  1 1 92.9 
09  193.8 


211  795.6  79.0 

12  196.6'  79.4 

1 3  1 97-5  79-8 

14  L98.4  80.2 

1 5  j 1 99*3  80.5 


216  200.3  80.9 

81.3 
81.7 

82.0 

82.4 


17  201.2 

18  202. 1 

19  203.1 

20  204.0 

221  204.9  82. 8 

22  205.8  83.2 

23  2°6.7j83.5 

24  207.7(83.9 

25  208.6  84.3 

226  209.5i84.7 
210.5(85.0 
21 7.4185.4 
85.8 
86.2 


214.2 


DiH  Dep  Lat  (Diit  Dep  Lat  I  Dili  Dep  jLat 


T1 74*  3 
|<75*2 
,  ’  J  76*2 

191  '  1 77. 1 

92  :i72.c 

93  ; 1 78*9 

94  j79-8 

95  180.8 

196  181.7 
9  7  182.7 

98  ,183.6 

99  |j84-5 
J200  185.4 

pilt;  Dep 


215. 1  86.9 
216.0.87.3 
217.0  87.7 
217.9  88.0 

218.8  88.4 

219.7  88.8 

220.7  89.2 
221.6  89.5 
222.5  89.9 

223-5.9°-3 

224.4  90.7 

225.3  91.0 

226.2  97.4 

227.2  91.8 


25J  j32-7  94.0 

52  ,23 3*7  94-4 

53  j34-6  94.8 

54  j35*5  95-2 

55  236-4;  95-5 

256  I237.41  95. 9 

57  ,238-3|  96.3 

58  (239.2!  96.6 

59  ;24°-1  97-° 

60  [241. 1 J  97.4 

i6i  242. o1  97.8 

62  242,9!  98.1 

63  243.9!  98.5 

64  244.8  98.9 

j\5  245-7  _99:3 
^66  246.6  99.6 
247.6  100.0 
248.5  100.4 
249.4  100.8 
250.3  ioi.i 

?5I-3joi.5 

252.2!  101. 9 


253-! 


102.3 


254.1  102.6 

j55^>  10^0 

255*9  I03*4 j 

256.8103.8 

257.8  104. 1 
[258-7  104.5 
259.61104.9 


260.5I105.3 

Io5’6 
106.  c 
106.4 


261.5 
262.4 
263.3 
85  f6±3 
286  265.2 

87  ,266.1 

88  267.0 
268.0 
268.9 

269.8 

270.7 

271.7 

272.6 


228.1  92.2 
229.0  92.5 
229.9  92.9 

23°-9  93-3 


246 

47 

48 

49  '23°-9  93-3 
250  231.893.7 


106.8 

107.1 

107.5 

io7*9 

108.3 

108.6 


109.0 
109.4 
109.8 
1 10. 1 

273*5j1JO*5 

274.5  1 IO-9 


97  ,2-75*4 

98  276.3 

99  2 77- 2 


111.3 
111.6 
1 12.0 
300  278.2(112.4 


pi(l  Dep  Lat  jpiit'Dcp  J  Lat 

for  68  Deg. 


'  * 

'•  '--v  '  *vr  i-iPnK  .« v 


* 

-tf\v 


Dili- 

Lai 

Dep. 

1 

00.9 

OO.4 

2 

01. S 

;  00,8 

3 

02.8 

.01.2 

4 

.03.7 

01.6 

5 

04.6 

02.  o| 

6 

°5-5 

02.3 

7 

06.4 

.02.7 

8 

'07.4 

.03.1 

9 

:  08. 3 

i°3*5; 

10 

109.2 

°±9.\ 

1 1 

10. 1 

04.3 

12 

1 1.0 

°4-7 

*3 

12.0 

o  5 . 1 

12.9 

05.5 

1 5 

1 3  8 

°5-9 

16 

14.7 

°6. 3 

17 

15.6 

06.6 

18 

16.6 

07.0 

l9 

<7-5 

07.4 

20 

18.4 

07.8 

2 1 

*9-3 

08.2 

22 

20.3 

08.6 

23 

21.2 

09.0 

24 

4*  4#  .  J. 

09.4 

25 

23.0 

09.8 

26 

23-9 

10.2 

27 

24.9 

10.5 

28 

25.8 

10.9 

29 

26.7 

JI*3 

30 

27.6 

1 1.7 

3 1 

28.5 

12. 1 

32 

29-5 

12.5 

33 

30.4^2.9 

34 

3 1  *  3  1 3-3 

35 

32.2 

r3-7 

36 

33- 1 

14.1 

37 

34*i 

J4-5 

38 

35-o 

14.8 

39 

35-9 

15.2 

40 

36.8 

1 5-6 

4i 

37-7 

16.0 

42 

38.7 

16.4 

43 

39-6 

1 6.8 

44 

40.5 

17.2 

j  « 

41.4 

17.6 

46 

42.3 

18.0 

47 

+  3-3 

ig-4 

48 

44.2 

18.  g 

49  < 

H*1 

19. 1 

5°- 

46.0 

J9*5 

Dill 

Dep 

Lat 

Difference  off  Latitude  and  Departure  Jor  23  Deg. 

Dep!  D.U  L  it  |Oep  DHt  Lar  |De*.  |  Dill  Lat  Dep 


5 1 

52 

53 

54 

55 

56 

57 

58 

59 

60 

6 1 

62 

63 

64 

65 

66 
67 
63 

69 

70 

71 

72 

73 

74 
7_5 

76 

77 

78 

79 

80 

81 

82 

83 

84 
£5 
86 

87 

88 

89 

90 

91 

92 

93 


46.9: 1 9.9 

47’9r0,3 

48.8.20.7 

49*7)  >IfI 
50.6,2m 

5i-5j21'9 

52<5i22‘3 

53.422.7 

54'3,23*1 
5  5-2'2  3-4 

5<i-«|23-8; 
57.1^4.'- 
58.O  24.6 
58. 9*25.0 
59.8  25^ 


10  1 
02 

°3 

04 

05 


106 

07 

08 

°9 


60.8  25-8; 

61. 7j26.2 

62.6^0.6 

63.527.01 

64-4,lZJ 


65.427-7 
66. 3 1 2  ^  * 1 
67.2‘28*5 

68.1  28.9 

69.oj29-3 


7o.o(29-7 
70.9  30*1 
7i.8(3°*5 
72.7,30'9 
73.6  3  J-3 


95 

96 

97 

98 

99 
100 


74.6  3  *-6 

'7  5 . 5 1 3  2  * c 

76.4:32-4 

77.3132.8 

78.2  33-2 


93*°j  39-5 

93-9, 39.9 

94,3  40.2 

95*7«4°.6  I 

96.7141.0  I 

97*6  41-4 

'98.5,41.8 

99*4|42*2  , 
100.3l42.6j1 

IQ  J!0_m!43^!| 

III  102.243*4! 

I  2  103.  I  43.8] 

13  I  104.0:44.11 

14  104.9:44-51 

1 5  _  105.9I44.9I 

116  106.S  45.3) 

1 7  107*7  45-7| 
iS  108.6  46.1] 


1 39-° 

J  39*9 
140.S  59.3 
60.2 
60.6 


2.6  60, 


143 
144.5 
H5-4 


61 

61 


46.46; 
6: 


1 47- 


1\ 


I4S.2  62.9  ;2  1 
149. 1  63.3 
150.063.7 
64. 


;i.o 


1 52.8  64.9  216 

i53-7  65.2  17 

154.6  65.6  iS 

19  1 09. 5  46.5 j I  69  155.666.0  19 

20  no.5  46.9 

121  111.447.3 


14 


151-964-5  1 


1 56.5  66.4  20 


1 57-4 


79-2 


33.6 


80. i  34*o 
8  i.o'34-4 
8 1. 9*34-8 

82.8'35-2 
83.8*35-6 
84.7*35-9 
85.636.3 
86.5  36-7 
87.4f37- 
8  8.4' 3  7*5 
89.3|37-9 
90. 2*38. 3 
91.1I38.7 

92-0;39-J 


158.367.2  2 

159.267.6  23 

160.2  68.0  24 

161.1  68.4  25 


Dill  Dep|Lat 


126  1 1 1 6.0 

27  116.949.6 

28  1 17.8  50.0 

29  1 18.7  50.4 
3°  1 1 19 L7  5.0*55 

1 3 1  120.6  5 

32  1 1 2 1 . 5  51-6 

33  ;  122.4 
34123. 3 
35  !  1 24.3  52-7 

136 


127.954.3; 


1 68. 


66.8 


162.068.8  226 
162.9  69.2  27 

163.869.5  2s 
64.8  69.9  29 

65.7  70.3  30 


1 66.6  70.7  ^  ] 

67.5 


1. 1 


571.5  3 


69-47  J-9  34 


1 7°*3  7 


132.6  56.3 
1 33*5  56.7 


171.2  72.7  236 
17*2.173.!  37 

*73*1  73*5  38 
39 

1 74-9  " 4-2  40 


Ditt 


75-8  74-6  241 
76.775.0  42 

1 77*7  75-4  43 

78.6  75.8  44 

179.576.2  45 


1 80.4  76.6  246 

1  ^ 1  •  3  77*°  47 

182.3  77*4  48 

183.2  77.7  ■  49 
84.1  78. 1  250 


Dep  Lat  Dili 


22 1 


32 


35 


li  Lat 

Dep 

1  185. 

78.5. 

1S5.C 

1  78.9' 

3  1  S6.c 

)  79*3 

4  187. i 

79*? 

5  *83. ; 

3o.i 

5  1 1 S  9 . 6 

80.5 

7  19°*i 

30.9 

3  191.5 

81.3 

9  192.4 

481.7 

3  J 1 9  3  •  3 

82.0 

L94.2 

82.4  2 

»  195.1 

82.8 

i  196.1 

8  3-2 

l  1 97-c 

83.6 

1 1 9  7*9 

84.0 

198.  S 

84*4  I2 

1 1 9  9*  7 

84.8 

200.7 

S5.2 

201.6 

85  6 

202.5 

86. c 
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1 64. 6 
165.2 

„  165.9 

198.4  166.5 


Lat 


Dili 


j  bo  199.21 

*99*9 

200.7 

201.4 

202.2 

303-0 

2 03.7 

204.5 

2°5-3 

206.0 

206.8 

207.6 

208.3 
209.1 


1 7  4*3^ 

i74.8 

1 7  5  *  5 


209.9  *76.1 
210.6  176.8 


2 14. 5  •  1 80.0 


215.2 
216.0 
216.8 
217.5  182.6 
2.18.3 


220.6,185.1 

221.4  185.8 

222.i'iS6.4 

222.9  *87.1 

223.7  187.; 

224.4  188.4 
225.2: 189.0 
226.0  1S9. 6 

226.7  190.3 

227.5  190.9 
228.3 
229.0 

229.8 


for  50  Deg. 


Difference  of  Latitude  and  Departure  for  4 1  Deg.  4 1 


DiftjLat  Dep]  Dirt  Dep 


1 

2 

3 

4 

5 


7 

8 

9 

10 

11 

12 

13 

14 

15 


oo.8joo.7 
01.5 
02.1 
03.0  02.6 
03.8  03.3 


04.5  03.9 
05.3  04.6 
06.0  05.2 

°5-9 
06.6 


06.8 

°7-5 


1 6 

17 

18 

>9 

20 

21 

22 

23 

24 

£5 

26 

27 

28 

29 

3^ 

31 

32 

33 

34 

35 


12. 1 
12.8 
13.6 

H-3 

15-1 


15.8 

16.6 


°i.3 

02.0 


08.3  07.2 
09.1  07.9 
09.8  08.5 
10.6  09.2 
11. 3  09.8 


10.5 
11. 2 
1 1.8 

12.5 

13-1 


13.8 

14.4 


36 

37 

38 

39 

40 


17.4  15. 1 
18.1  15.7 
18.9  16.4 


19.6 
20.4 
21. 1 
21.9 

22.6 


23.4 
24.2 
24.9 

25-7 

26.4 


17.1 

J7-7 

18.4 

19.0 

*9-7 


27.2 
27.9 
28.7 
29.4 

30.2 


23.6 
24-3 

24.9 

25.6 
26.2 


41  30.9 

42 

43 


*•7 
32-5 


44  1 3  3  • 


45  |34-° 

29.5 

46 

34-7 

30.2 

47 

35-5 

U) 

0 

DC 

4s 

36.2 

3 1  •  5 

49 

37.0 

32-i 

50 

37-7 

32.8 

Dirt 

Dep 

Lat 

20.3 
21.0 
21.6 

22.3 
23.0 


26.9 
27.6 
28.2 

28.9 


51 

52 

53 

54 

55 


56 

57 

58 

59 

60 


3s-5  33-5 
34 
34'* 


39.2 

40.0 


40.8  35.4 
41.5  36.] 


61 

62 

63 

64 

65 


66 

67 

68 

69 

70 


71 

72 

73 

74 

75 


76 

77 

78 

79 

80 


81 

82 
S3 

84 

85 


43-° 

43.8 


45-3 


42'3  36.7 


37*4 

38.0 


44-5  38'7 


39-4 


46.0  4°*° 
46.8  4°*7 

47-541-3 
48*3  42.0 
49.1  42.6 


49-843-3 
50,6  44.0 

51-  3  44-6 

52- 1  45-3 
52- 8  45-9 

—  .  .r 


Diltl  Lat 


53.6  46.6 
54.347.2 


55-1 


55.848.5 
56,6  49.2 


57-4 

58.1 

58.9 

59-6 


61. 1 
61.9 


47*9 


49-9 

5°-5 

51.2 

51.8 


60.4  52.5 


86 

87 

88 

89 

90 


91 

92 

93 

94 

95 

96 

97 

98 

99 
100 


63-4 

64.2 


64.9 
65- 7 

66.4 

67.2 

67.9 


68.7 

69.4 

70.2 


73-2 


74-7 


(DiltjDep 


53*1 

53-8 


62.6  54.4 


101 

02 

°3 

°4 

_£5 

106 

07 

08 

09 

10 

hi 

12 

J3 

H 

*5 


76.2  66.3 
77.0  66.9 

77-7  67-6 
78.5  68.2 

79.2  68.9 


80.0  69.5 

80.8  70.2 

81.5  70.8 

82.3  71-5 
83.0  72.2 

83.8  72.8 

84.5  73-5 

85.3  74-i 
86.0  74.8 

86.8  75.4 


116  87.5  76.1 

i7|  88.3  76.7 
89.1  77.4 
89.8  78.1 
90.6  78.7 


55-1 

55-8 


56.4 

57-1 

57- 7 

58- 4 

59.0 


59-7 

19-4 

1.0 


70.9  61.7 
71.7  62.3 


72.5  63.0 


63.6 


74.0  64.3 


64.9 


75-5  65.6 


Lat 


18 

*9 

20 

121 

22 

23 

24 

.11 

126 


91.3  79-4 

92.1  80.0 
92.8  80.7 
93.6  81.3 

94-3  Sz-° 

95.1  82.6 

27  I  95-8  83-3 

28  I  96.6  84.0 

29  97.484.6 

3£  85-3 

1 3 1  98.8  85.9 

32  99.6  86.6 

33  100.4  87.2 

34  ioi.i  87.9 

35  101.9  88.6 

136  I102.6  89.2 


37  103.489.9 

38  104.2  90.5 

39  104.9  91.2 

40  105.7  91.8 


Dej 


I  Dift 


*5* 

52 

53 

54 

55 
156 

57 

5* 

59 

60 

161 

62 

63 

64 

65 


Lat 


1 14.0 

i*4-7 

1  *  5*  5 
1 16.2 

1 17.0 


II7-7 


118.5  io3*° 
1 19.2  *03-6 
120.0  104.3 
120.8  105.0 


166 

67 

68 

69 

70 


141  106.4 

42  107.2 

43  107.9 

44  108.7 

45  109.4 


92-5 

93.1 

93*8 

94- 5 

95- i 


95-S 


146  1 10.2 

47  no. 9  96.4 

48  XII. 7^7. 1 

49  1 1 J2-5|97-7 
1 1  3.2 


1 5° 


Dili 


Dep 


98.4 


Lat 


171 

72 

73 

74 

75 
176 

77 

7S 

79 

80 

181 

82 

S3 

84 

J5 

186 

87 

88 

89 

90 

191 

92 

93 

94 

95 
196 

97 

98 

99 
200 


I25  3 
126.0 

126.8 

127.5 

*28-3 

129. 1 

129.8 

1 30.6 

1 3 1-3 

1 32.1 


132.8 
*33-6 
1 34-  3 
*35-i 
-,351s 
136.6 

*37-4 

138.1 

1 3s-9 
139^ 
140.4 

141. 1 


Dep 


102.3 


;.6 


121.5 105 
122.3  IC)6-3 
123.0  106.9 
123.8  107.6 
124.5  IoS-2 

108.9 
109.5 
110.2 

1 10.9 
in. 5 


1 12.2 
12.8 

1 1 3-5 
1 14. 1 

1 1 4 .  S 


H5-4 
1 1 6. 1 
116.8 

1 1 7-4 
1 1  8. 1 


118.7 

119-4 

120.0 

120.7 
121.4 


122.0 
122.7 
J4i.9  123.3 


142.6 


ii4-o 


14L4  I24-6 
144.2  125.3 
144.9 

*45-7 
*46.4 

*47-2 


147.9 
148.7 
149.4 
150.2 

_  i5<^9 

|Di it (  Dep 


I25-9 

126.6 

I27-3 
12  7- 9 

128.6 
129.2 
129.9 

13°- 5 
1  3 1  -2 


Lat 


[iDi 1 

t  Lat 

Dep 

Dirt 

Lat 

Dep 

>!  201 

*5  *•/ 

I3I-S 

251 

189.4 

164.6 

r  02 

1 52 

*32-5 

52 

190.2 

*65-3 

03 

*53-2 

133.2 

53 

190.9 

166.0 

1  °4 

154.0 

*33-s 

54 

191.7 

166.6 

'  °5 

1 54-7 

*34-5 

55 

i92-5 

i67-3 

206 

*55-5 

*35-i 

256 

193. 2 

167.9 

°7 

156.2 

*35-s 

57 

194.0 

168.6 

08 

*57-o 

136.4 

5s 

194.7 

169.2 

°9 

*57-7 

*37-i 

59 

195.5 

169.9 

10 

!5s-5 

*37-7 

1  60 

196.2 

170.5 

ZH 

I59-2 

!*38.4 

261 

197.0 

171.2 

12 

160.0 

*39-1 

62 

197.7 

i7i-9 

13 

160.8 

, 1 39*7 

63 

198.5 

172.5 

14 

161.5  I4°-4 

64 

*99-2 

173.2 

*5 

I  n*y  4 

A  V  mi  j 

141-0 

65 

200.0 

173-S 

216 

163.O  I4I.7 

266 

200.8 

174-5 

17 

163.8  I42.3 

67 

201.5 

175.1 

1 8 

164.5 

I43-° 

68 

203.3 

175.8 

19 

165.3 

143.6 

69 

203.0 

176.4 

20 

166.O 

*44-3 

70 

203-8 

177. 1 

22 1 

1 66.3 

145.0 

271 

204.5 

177.8 

22 

167.5 

145.6 

72 

205.3  178.4 

23 

168.3 

146.3 

73 

2o6.6li79.i 

24 

169. 1 

146.9 

74 

206.8 

*79-7 

2  5 

169.8 

*47-6 

75 

207.5^80.4 

226 

1 70.6 

148.2 

276 

208^ 

181.0 

27 

171.3 

148.9 

77 

209.1 

1S1.7 

28 

172. 1 

149.6 

7s 

209.8 

182.4 

29 

172.8 

150.2 

79 

210.6 

1S3.0 

30 

173-6 

*5°-9 

80 

2 1 1  -3;  1 83-7 

23 1 

*74-3 

's'-i 

281 

212. ij 

184-3 

32 

1 7  5  • 1 

152.2 

82 

212.8’ 

185.0 

33 

175. S 

152.8 

s3 

21  3.6  185.6 

34 

176.6 

*53-5 

84 

2i4.3li86.3 

35 

177-4 

i54-i 

s5. 

215.! 

186.9 

236 

178.1 

154.3 

286 

215.8I187.6 

37 

178.9 

*55-5 

s7 

216.6  188.3 

3s 

179.6 

1 56.1 

38 

217.4  188.9 

39 

1 80.4 

156.8 

89 

218.1 

189.6 

40 

1 8 1. 1 

-’57.4 

90 

218.9! 

190.2 

241 

1 81.9 

1 58.1 

291 

2 19.6 

1QO. Q 

42 

182.6 

1 5s-7 

92 

220.4 

191-5 

43 

1S3.4 

159-4 

93 

221. 1 

192.2 

44 

184.21 

1 60.0 

94 

22 1.9 

192.8  1 

-n 

!*4-9l 

160.7 

J1 

222.6 

193-5 

246 

185.7 

161.4 

296 

22  3*4^  1 94*2 

47 

1 86. 4 

1 62 . 0 

97 

224.2 

I94.S 

48 

187.2 

162.7 

98 

224-9  195-5 

49 

187.9 

163.3 

99 

225-7 

I96.  I 

250 

1  S~8.7 

164.0 

300 

226.4  196.8 

Dirt 

Dep 

Lat 

Dili 

Dep  1 

Lat’ 

• 

for 

49  DeS- 

t 

\ 

JW* 


:|i|S 


.  iaK 


Difference  of  Latitude  and  Departure  for  43  Deg.  43 


Dirt  Lat  Dep  Dirt 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 


00.7 

oi«5 

02.2 

02.9 

°3-7 


04.4 

05.1 

°5-9 

06.6 


00.7 

01.4 

02.0 

02.7 

03*4 


04 
04.8 

°5-5 

06.2 


07.3  06.8 


II 

0S.0 

07.5 

12 

08.8 

08.2 

*3 

09.5 

08.9 

14 

10.2 

°9-5 

J5 

11. 0 

10.2 

16 

u.7 

10.9 

17 

12.4 

11. 6 

18 

J3.2 

12.3 

*9 

1 3*9 

1 3.0 

20 

14.6 

13.6 

21 

15.4 

14.3 

22 

16. 1 

15.0 

23 

16.8 

1 5*7 

24 

17.6 

16.4 

25 

17. j 

26 

19.0 

1 7-7 

27 

28 

29 

12 

31 

32 

33 

34 

35 


19.7  18.4 
20.5  19.1 
19.8 
20.5 


21.2 

2I..9 


22.7 

23.4 

24.1 

24.9 


36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 
5° 


21.2 
21.8 
22.5 

23.2 


51 

5* 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 
6 

64 

65 


Lat 


38.0 


66 

67 

68 

69 

70 

71 

72 

73 

74 

75 


25.6  23.9 

26.3(24.5 
27.1 
27.8 


76 

77 

78 

79 

80 


25.2 
25.9 
28.5  26.6 


29*3 


30.0 

30.7 

31.4 

32.2 

32.9 


33-6 


27*3 


28.0 

28.6 

29-3 

30.0 

3°-7 


31.4 


34-4  32*1 


35-i 

35-8 

36.6 


‘Dili  Dep  Lat 


32*7 

33- 4 

34- i 


81 

82 

83 

84 

85 

86 

87 

88 

89 

90 


41.0 
41.7  38.9 
42.4 
43* 1 
43-9 


44.6 

45-3 

46.1 

46.8 

47-5 


42. 


5°-5 


54.J 


56.3 

57.0 

57*8 

58.5 

59.2 
60.0 
60.7 
61. t 

62.2 


64.4 

65-i 


67.3  62.7 


91 

92 

93 

94  68.7  64.1 

95  69.5  64.S 


96 

97 

98 

99 
100 


Dirt  Dep 


70.2  65.5 
70.9  66.2 
7i-7 
72.4  67.5 
73-i|68^ 
Lat 


Q 

n 

ft|  Lat 

l--8  ioj 

M  7  3-9 

>•5  02 

-  (  74*6 

).2  02 

1  75-3 

>•8  04 

J  76.1 

'•5  oc 

•  76,8 

'•2  lo£ 

>  77-5 

•  9  07 

78,3 

•5  08 

79.0 

.2  09 

79-7 

•9  10 

80.4 

•6  hi 

8 1.2 

•3  12 

81.9 

.0  I3 

82.6 

•  &  14 

83.4 

•3  15 

84.1 

•°  1 16 

84T8 

7  17 

85.6 

4  18 

86.3 

1  19 

87.0 

7  20 

8?.8 

4  121 

88.5 

1  22 

89.2 

8  23 

90.0 

5  24 

90.7 

2  25 

91.4 

8  126 

92.1 

5  27 

92.9  J 

2  28 

93.6  $ 

9  29 

94-3  * 

5  3° 

95*1  * 

2  1 3 1 

95*8  * 

?  32 

96.5  < 

5  33 

97-3  < 

3  34 

98.0  c 

0  35 

98.7  C 

3  136 

99 *5  9 

37 

100,2  9 

38 

100.9  9 

39 

101.7  9 

40 

102.4  9 

141 

103.1  9 

42 

[°3-9  9 

43 

104.6  9 

44  1 

[05*3  9 

45  1 

06.0  9 

146  j 

06.8  9 

47  1 

07.5  10 

48  i 

08.2  10 

49  1 

09.0  10 

150  1 

09.7  10 

Dep  ll Did 
68.9  1151 

69-5,!  52 
70.2H  53 


54 


Lat  |Dep 


1 10.41103.0 
hi.  2  103.6 
1 1 1.9  104.3 
1 12.6  105.0 


Dirt)  Lat  iDep  fjDift)  Lat 


201  1 147*°/ 1 3  7* 1 
02  |I47*7|I37*f 
03  JI48*5 D38.4 
04  |I49,2|I  39-J 


10 5j7 1  05  |I49‘9]I39-8 


114.1I106.4I  206  [150.7  140.5 
114.8107. 1  07  151.4141.2 

u5.6107.7  j  0g  152. 1  141.8 
116.3j108.4  J  09  (152.9  142.5 

117.0  109^  IO  [253 .^J  1 43  .2- 

ll7-7  109-s  ITT  I154.3  143*9 
118.5  no. 5  12  J55-c M44-5 

19.2  1 11. 2  13  155.8  145. 

119.9  in.8  j  14  J156.5  145.9 
120.7(112. 5||  15  157.2(146.6 

158. 


121.4  1 1  3. 2j  216  1 1 5 ir> .°|  1 47.3 
122. 1J1 1 3.9JJ  17  (158.7(148.0 

122.9J114.5jJ  18  159.4  148.6  __  ^ _ 

123.6115.2  Ig  160.2  149. 3||  69  I196.7I183.4 
I24»3  1 15r9  20  160.9  150-°  70  197.5  184.1 


251  [183.6  171.2 

52  184.3 

53  l85-°  x72,5 

54  I1 8 5.8(1 7 3.2. 

55  lg6.5 U73.9 
256  187.2  174-5 

57  l87-9  J75-2 

58  188.7  175  9 

59  189.4  176.6 

60  190.1U77.3 

261  J190.9  178,0 

62  J191.6  178.6 

63  |i92'3j179-3 

64  193. 1  180.0 

65  193.8  180.7 

266  (194.5(181.4 

67  | 1 95-3) i ^2. 1 

68  I196.0  182.7 


127.2  1 18.6 


Dirt  Dep  Lat 


132.4  1 2. 3 .4-JJ2. 3  j  (168.9(157.5 

32  (169.7  158.2 

33  |I70.4J 1 58.9 
159-5 
160.2 


136.0 

136.8 

1 3  7*  5 
138.2 
139.0 


24  163.8  152.7 
1 1 9* 3||  25  (1^64.6(153. 


125.1  116.6  22I  161.6  150.7  27I  198.2  184.L 
1 25. S| 1 1 7* 3 Jj  22  162.4  151-4)  72  198.9  1S5.5] 
126.5(1 1 8,o||  22  I163.1j152.1jl  73  199.7  186.2! 

74  200.4  186.8] 

75  201.1  187.5 

276  J2OI.9  lS8.2 

77  202.6  188. 91 

78  203.3  189.5 

79  204.0  190.2 

80  204.8  190.9 

281  I205.5  J9i«6 

*92,3 
193.0 

!93.6 


120,0  226  1 1  ^ 5- 3| 1 54* 1 
,20*7j  27  (166.0(154.8 
12I,4  28  | 1 66.7  155.5 
122,1  J  29  1 1 67.5J1 56. 
I22,7m  30  J168.2  156.8 


126.8  J236  (172.6  160.9 


1  30.2  241 
30,9||  42 
43 


44  178.4  166.4 
_45  |  »79-2 
H3-3  i33-6||246  170.9 
M4-i  1  34- 3  47  180.6  168.4 

144.8  1  35.0  48  (181.4 

*45-5  1  3 5-7  J  49  182.1 
i_46;3  136.4  2 5_o  182.8 

Dep  |  Lat  |Dii{(  Dep 


82  (206.2 

83  (207.0 

84  207.7 

85  I208.4  I94*3 


286  209.2 

87  I209.9 

88  210.6 


I95,o 
J95*7 
196.4 

89  211.4  197.L 

90  2 12.1  197.7 

291  212.8  19S.4 


92 

213.6 

199.1 

93 

2I4*3 

199.8 

94 

2I5-° 

200.5 

95 

2 1 5*7 

201.2 

296 

216.5 

201.8 

97 

217.2 

202.5 

98 

218.0 

203.2 

99 

2 18.7 

203.9 

300  j 

219.4 

204.tr 

DirtlDep 

Lat 

for  47  Deg. 


*■;;  ,  ■ :.  ■(* 


S'T?'y\J\‘&jjkrb::- ■"' '%<  J.u//V'M  u  -  .-'  ■  -:  i  - it/  •<$  r,  •->  >  • 


&  %  :*■. 


Difference  of  Latitude  and  Departure 


Dirt 

Lat 

Dep 

Dirt 

Lat 

Dep 

lDirt 

Lat 

|Dep 

Dirt 

101 

72.6 

70.2 

X5X 

108.6 

104.9 

201 

144.6 

1 39-6 

251 

02 

73*4 

70.8 

52 

io9‘3 

105.6 

02 

145-3 

x4°.  3 

J 

52 

°3 

74.1 

7i-5 

53 

1 10. 1 

106.3 

°3 

146.0 

141.0 

53 

°4 

74.8 

72.2 

54 

1 10.8 

107.0 

04 

146.7 

141.7 

54 

°5 

75-5 

jfg9 

55 

hi. 5 

107.7 

°5 

x47-5 

142.4 

55 

106 

76.2 

73-6 

156 

1 12.2 

108.4 

206 

148.2 

T43- 1 

256 

07 

77.0 

►  74-3 

57 

1 12.9 

109. 1 

°7 

148.9 

x43-8 

57 

Oo 

77-7 

75-° 

58 

113.6 

io9-7 

08 

149.6 

144.5 

58 

09 

78.4 

75-7 

59 

H4.4 

1 10.4 

°9 

1 5°-3 

145.2 

59 

10 

79.1 

76.4 

60 

115.1 

11 1. 1 

10 

151-1 

H5.9 

60 

hi 

79.8 

77. 1 

161 

115.8 

1 1 1.8 

21 1 

1 51.8 

146.6 

261 

12 

80.6 

77.8 

62 

1 16.5 

H2.5 

12 

1 5  2  •  5 

147. 3 

62 

1 3 

81.3 

78.5 

63 

1 17.2 

1 1 3-2 

x3 

I53-2 

*47-9 

6  3 

x4 

0  2.0 

79.2 

64 

1 18.0 

1 1 3-9 

x4 

1 5  3  •  9 

148.6 

64 

1 5 

82.7 

79*9 

65 

1 18.7 

114.6 

J,5 

154.6 

x49  *3 

65 

1 16 

83.4 

80.6 

166 

119.4 

xx5-3 

216 

x55-4 

150.0 

266 

x7 

84.2 

81.3 

67 

120. 1 

1 16.0 

x7 

1 56.1 

1  5°- 7 

67 

iS 

84.9 

82.0 

68 

120.8 

116.7 

18 

156.8 

x5x-4 

68 

x9 

85.6 

82.7 

69 

121.6 

117.4 

x9 

1 57-5 

1 52. 1 

69 

20 

86.3 

83-4 

70 

122.3 

1 18. 1 

20 

1 58.2 

1 52.8 

7° 

121 

87.0 

84.0 

171 

123.0 

1 18.8 

I221 

159.0 

1 53-5 

271 

22 

87.8 

84.7 

72 

I23*7 

H9.5 

22 

1 59*7 

x54-2 

72 

23 

88.5 

85-4 

73 

124.4 

120.2 

23 

160.4 

x54-9 

73 

24 

89.2 

86.1 

74 

125.2 

120.9 

24 

161.1 

155.6 

74 

25 

89.9 

86,8 

75 

125.9 

121.6 

25 

161.8 

x5^*3 

75 

126 

90.6 

87.5 

176 

126.6 

122.2 

226 

162.6 

157.0 

276 

27 

_  O 

91.4 

88.2 

77 

I27-3 

122.9 

27 

1 6  3 . 3 

1 5  7*  7 

77 

2.  0 

92.1 

88.9 

78 

128.0 

123.6 

28 

1 64.0 

158.4 

78  2 

29 

92.8 

89.6 

79 

128.8 

124.3 

29 

164.7 

I59*1 

79  2 

3° 

93-5 

9°-3 

So 

1 2  9*  5 

125.0 

3° 

165.4 

1 59. 8 

80  2 

X3X 

94.2 

91.0 

181 

I3°*2 

I25-7 

231 

1 66.2 

160.4 

281  2 

32 

94.9 

9X*7 

82 

130.9 

126.4 

32 

166.9 

161.1 

82  2 

33 

95-7 

92.4 

83 

131.6 

127. 1 

33 

167.6 

161.8 

83  2 

34 

96.4 

93-1 

84 

1 3  2  *4 

127.8 

34 

1 68 . 3 

1 62.5 

84  2 

,  35 

97.1 

93-8 

85 

I33*1 

ji8.5 

35 

169.0 

x63-2 

85  2 

136 

97.8 

94-5 

1S6 

x33-8 

129.2 

236 

1 69. S 

1 63.9 

286  2 

37 

98.5 

95.2 

87 

1 34*  5 

129.9 

37 

170.5 

164.6 

87  2 

38 

99*3 

95-9 

88 

x35-2 

x3°-6 

38 

171.2 

x65-3 

88  2 

39 

1 00.0 

96.5 

89 

1 3  5*9 

I3I-3 

39 

x7x-9 

1 66.0 

89  2 

40 

100.7 

9  7; 2 

90 

1 36*7 

1 32.0 

40 

172.6 

166.7 

90  2 

141 

101.4 

97-9 

191 

137-4 

1 32-7 

241 

x73-4 

x674 

291  i 

42 

102. 1 

98.6 

92 

ijS  - 1 

1 3  3  *4 

42 

174.1 

168. 1 

92  2 

43 

102.9 

99-31 

93 

1 38.8 

I34-1 

43 

x74-8 

168.8 

93  2 

44 

103.6 

ICO.O 

94 

x39-5 

1 34-8 

44 

1 7  5  -  5 

16  9-5 

94  2 

45 

104.3 

100.7, 

95 

140.3 

1 35-4 

45 

176.2 

170.2 

95  2 

146 

xo5-° 

IOI.41 

196 

141.0 

1 36. 1 

246 

176.9 

170.9 

296  2 

47 

105.7 

102.  I 

97 

x4i-7 

1 36-8 

47 

x77-7 

171.6 

97  2 

48 

106.5 

1  02 . 8 1 

98 

142.4 

t37-5 

48 

178.4 

x72-3 

98  2 

49 

107.2 

io3-5 

99 

I43-1 

138.2 

49 

179. x 

173-0 

99  2 

150 

io7*9 

204.2 

200 

143.9 

138.9 

250 

179.8 

x73-6 

3°°  2 

jb.rt 

Dep 

Lat 

Dili 

Dep  , 

Lat 

Dilt 

Dep 

Lat  | 

Dirt  L 

180.5  x74«3 


181.3 

182.0 

182.7 

183.4 

184.1 

184.9 

185.6 

186.3 

187.0 


x75*° 

1 7  5*  7 
176.4 

x77 


177.8 

178.5 
179.2 

1 7  9*9 

180.6 


181.3 
182.0 

182.7 

183.4 

184.1 


194.9  188.2 
188.9 
189.6 
190.3 
191.0 


197.8 


154.8 

x85-5 

186. 1 

186.8 

l87-5 


I9I*7 

192.4 

I93*1 

x93-8 

x94-5 


202. 1 
202.8 

2°3-5 
2 1 1. 0204.2 


x95-2 

1 9  5  •  9 

196.6 

1 9  7*  3 

198.0 


I98*7 

1 99  •  3 

200.0 

200.7 

201.4 


212.2 


204.9 

205.6 

206.3 


207.7 

208.4 


Lat 


for  46  Deg. 
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1000 

I 

*7 

999 

2 

35 

998 

3 

52 

997 

4 

7C 

996 

5 

87 

995 

6 

i°5 

993 

7 

122 

990 

8 

'39 

988 

9 

I56 

985 

10 

1 73 

982 

1 1 

191 

978 

12 

208 

974 

*3 

225 

970 

H 

242 

966 

*5 

259 

961 

16 

276 

956 

1 7 

292 

95 1 

18 

3°9 

945 

*9 

326 

940 

20 

342 

934 

21 

358 

927 

22 

375 

921 

23 

391 

9H 

24 

4°7 

906 

25 

423 

899 

26 

438 

891 

27 

454 

883 

28 

470 

875 

29 

485 

866 

3° 

500 

857 

3i 

515 

848 

32 

530 

839 

33 

545 

829 

34 

559 

819 

35 

574 

809 

36 

588 

799 

37 

602 

788 

38 

616 

777 

39 

629 

766 

40 

643 

755 

41 

656 

743 

42 

669 

73' 

43 

682 

719 

44 

695 

707 

45 

707 

fa>; 


The  Ufe  of  the  Tables  of  Difference  of  Latitude 
and  Departure,  in  Working  any  of  the  Cafes  of 
Plain-Sailing. 

f  f  /  j  ;  ,  T  ■ 

IN  thefe  Tables,  the  Courfe  if  lets  than  4  Points  or  45  Degrees, 
will  be  found  at  the  Top  of  the  Tables  ;  but  if  it  is  more  than 
4  Points  or  45  Degrees,  it  will  be  found  at  the  Bottom  of  the 
Tables  •,  and  on  every  Side  there  are  Six  Columns  for  the  Diftances, 
mark’d  Dift.  which  contain  50  Miles  in  each  Column,  the  Firft 
beginning  at  1,  and  ending  at  50 ;  the  Second  beginning  at  51,  and 
ending  at  100,  and  fo  on  to  300  Miles  Diftance;  and  to  each  of 
thefe  Columns  of  Diftance  there  belongs  two  other  Columns,  fhewing 
the  Djfference  of  Latitude  and  Departure  to  any  of  them  Diftances^ 
mark’d  Lat.  and  Dep.  in  which  you  are  to  obferve,  that  if  your 
Courfe  be  found  at  the  Top  of  the  Tables,  then  you  are  to  take 
the  Difference  of  Latitude  and  Departure  as  they  are  mark’d  at 

Top  ;  but  if  your  Courfe  be  found  at  Bottom,  then  you  mull  take 
them  as  they  are  mark’d  at  Bottom. 

*n  any  Cafe  where  the  Courfe  is  given  in  Points,  half  Points 
or  Quarters,  you  muff  make  ufe  of  the  following  Tables  of  Diffe¬ 
rence  of  Latitude  and  Departure,  which  are  calculated  for  Points 

•  but  ™herc  the  Courfe  is  given  in  Degrees,  or  where  it  is  not 
given  at  all  you  mud  make  ufe  of  the  foregoing  Tables  of  Dif¬ 
ference  of  Latitude  and  Departure. 

Plain-Sailing ,  Cafe  the  Firfl. 

C°Urfe  and  P'flwce  being  given,  to  find  the  Difference  of  Latitude  and 

Departure. 

Rule . 

DiSnl  r°nT  C°Uri?,aS  bef0rC  dire<fted’  and  ,ook  in  feme  of  the 
Difference  I*0?05.  e  onging  to  that  Courfe,  for  your  Diftance,  the 

will  be  rh  n-ff atltUdC  /  Td  PeParture  anfwering  to  that  Diftance, 
he  Difference  of  Latitude  and  Departure  required. 


Example 


48 


Plain  Sailing. 

Example  I.  ;  * 

A  Ship  Sails  N.  N.  E.  i36  Miles ,  I  demand  her  Difference  of 

Having  found  my  Courfe,  which  is  2  Points  in  the  Table  for 
I  oints,  .1  find  my  Diftance  136  in  the  3d  Column  for  Diftances,  and 
right  againft  that,  I  find  125.7  Tenths  for  my  Difference  of  Lati¬ 
tude,  and  52.0  Tenths  for  my  Departure. 

Note ,  In  all  Cafes  whatfoever,  if  the  given  Side  or  Sides  be  in 
Miles,  then  the  Sides  found  by  the  Table,  will  alfo  be  in  Miles  •,  but 

if  the  given  Side  or  Sides  be  Leagues,  then  the  Sides  found  will  alfo 
be  Leagues. 

J  ‘  -  *•  OS  . 70  i _  ■  a  ,j'  » 

•  y  0 

Plain  Sailing ,  Cafe  the  Second. 

Courfe  and  Difference  of  Latitude  being  given ,  to  find  the  Difiance  and 

Departure. 

Rule , 

_  t  <  a  *  #  *  4  *•  t  j 

Find  your  Courfe  as  before,  then  look  in  fome  of  the  Difference 
of  Latitude  Columns  belonging  to  that  Courfe,  for  your  Difference 
of  Latitude,  the  Diftance  and  Departure  anfwering  to  that  Difference 
of  Latitude,  will  be  the  Diftance  and  Departure  required. 

Example. 

A  Ship  Sails  S.  48  Deegrees  00  Minutes  E.  till  her  Difference  of  Latitude 
be  1 64  Leagues ,  /  demand  her  D  fiance  and  Departure  ? 

Having  found  my  Courfe  48  Deg.  at  the  Bottom  of  the  Tables, 

I  look  in  fome  of  the  Columns  mark’d  Lat.  at  Bottom,  for  the 
neareft  I  can  find  to  my  Difference  of  Latitude,  which  is  163.9,  and 
anfwering  to  that,  I  find  for  my  Diftance  245  Leagues,  and  for  my 
Departure  182.0  Leagues. 

Plain  Sailing ,  Cafe  the  Third. 

Courfe  and  Departure  being  given ,  to  find  the  Diftance  and  Difference 

of  Latitude. 

Rule. 

Find  your  Courfe  as  before,  then  look  in  fome  of  the  Departure 
Columns  belonging  to  that  Courfe,  for  your  Departure,  the  Diftance 

and 


Plain 


and  Difference  of  Latitude  anfwering  to  that  Departure,  will  be  the 
Diftance  and  Difference  of  Latitude  required. 


Example. 

A  Ship  fails  S.W.  by  S.  till  her  Departure  be  1 65  Miles :  I  demand  her 

Diftance  and  Difference  of  Latitude. 

Having  found  the  Courfe,  which  is  3  Points  at  the  Top  of  the 
Table  fcr  Points,  I  look  in  fome  of  the  Columns  mark’d  Dep.  at 
Top,  for  the  neareft  I  can  find  to  my  Departure,  which  is  165.0, 
and  anfwering  to  that  I  find  for  my  Diftance  297  Miles,  and  for  my 
Difference  of  Latitude  246,9  Miles.  7 

Note ,  In  any  Cafe  where  the  given  Side  is  too  big  to  be  found  in 
the  Tables,  then  divide  it  by  2,  3,  4,  or  any  other  Number  that 
will  make  it  fmall  enough  to  be  found,  and  then  the  required  Sides 
when  found,  muff:  be  multiplied  by  the  fame  Number;  but  the 
Courfe  muft  never  be  multiplied  nor  divided. 

Plain  Sailing ,  Cafe  the  Fourth. 

Diftance  and  Difference  of  Latitude  being  given ,  to  find  the  Courfe  and 

Departure. 


Put  two  Cyphers  to  the  Difference  of  Latitude,  and  divide  it  by  the 

Diftance  (without  taking  any  Notice  of  the  Comma  that  ftanck  hr 

tween  the  Miles  and  Tenths)  and  note  the  Quotient :  Then  look  in  t 

Fable  of  Numbers  (at  the  end  of  the  TabTes  of  Difference  of  I 

tude  and  Departure;  in  the  Columns  belong  to  Diftance  ii  n  ' 

ference  of  Latitude,  for  the  neareft  Number  To ^  that  Quotient  t  t 

Degrees  anfwering  to  that  Number  will  be  the  Courfe  Then  m  c  i 

the  Departure,  proceed  as  in  Cafe  the  Firft  But  here  von  ,  fi?d 
ferve,  that  in  all  Cafes  when-  th*  r  r  •  *  ,Ut  . ere  >ou  are  to  ob- 

of  Numbers,  tL  cTfeete  of  U  hl  “  '?  ,ound  «*  Td* 

always  to  be  in  Miles  amt  Tenths,1  as’ ibt'f  L  muXQ, '“PQd 
207,9  Tenths,  &c  fo  rhsr  If  at  .X‘?mP  e’  II2’4  lenths, 

given  in  Miles  without  Tenths,  as  /,  7  -hem  ,ho?,d  be 

put  a  Cypher  to  them  to  fupply  the  Phre~of  *  fre  then  to 

1 1 7, p  lenths,  124.0  Tenths  be.  and  the/  put” two  C^ theni 

according  to  your  other  Rules,  to  find  the  NuSber  for  cZ™* 

d  Example.' 


Example . 

A  Ship  Sails  let  ween  the  North  and  Weft ,  till  her  Di fiance  is  27  6  Miles 

and  her  Difference  of  Latitude  211,4  /  demand  her  Courfe  and 

Departure .  ^ 

Having  put  two  Cyphers  to  the  Difference  of  Latitude,  which 
makes  it  21 1400,  I  divide  it  by  the  Diftance  276,  and  find  the  Quo¬ 
tient  to  be  7 66  nearly,  then  I  look  in  the  Table  of  Numbers  (un¬ 
der  Dift.  and  Dff.  of  Lat.(  for  the  neareft  to  it  which  is  766,  againft 
which  I  find  40  Degrees  for  my  Courfe,  and  with  that  Courfe  and 

my  given  Diftance,  I  find  my  Departure  to  be  177,4  Miles,  (by 
Cafe  the  FirftJ 

Plain  Sailing ,  Cafe  the  Fifth. 

Diftance  and  Departure  being  given,  to  find  the  Courfe  and  Difference  of 

Latitude . 

4 

Rule. 

Put  two  Cyphers  to  the  Departure,  then  divide  it  by  the  Diftance, 
and  look  in  the  Table  of  Numbers,  in  the  Columns  belonging  to 
Diftance  and  Departure,  for  the  neareft  Number  to  the  Quotient ; 
the  Degrees  anfwering  to  that  Number  will  be  the  Courfe,  and  then 
the  Difference  of  Latitude  may  be  found,  (by  Cafe  the  Firft.J 

Example. 

A  Skip  Sails  between  the  South  and  Eajf  till  her  Diftance  u  546  Miles, 
and  her  Departure  4 1 2  Miles ,  I  demand  her  Courfe  and  Difference  of 
Latitude. 

Having  put  a  Cypher  to  my  Departure  to  fupply  the  Place  of 
Tenths,  which  makes  it  412,0  and  then  two  more  Cyphers  according 
to  the  Rule  for  this  Cafe,  which  makes  it  412000,  1  divide  it  by  the 
Diftance  546,  and  find  the  Quotient  to  be  754,  againft  the  neareft 
to  which  viz.  755  in  the  Table  of  Numbers  under  Dft.  and  Dep. 

I  find  49  Degrees  for  my  Courfe  ;  and  with  that  Courie  and  my 
Diftance  (divided  by  2,  becaufe  it  is  too  big  to  be  found  in  the 
'fables)  I  find  a  Difference  of  Latitude  179,1  (by  Cafe  the  Firft) 
which  multiplied  by  2,  becaufe  the  Diftance  was  divided  by  2,  gives 
258,2  for  my  whole  Difference  cf  Latitude, 


Plain 
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Plain  Sailing. 

Plain  Sailing ,  Cafe  the  Sixth. 

Difference  of  Latitude  and  Departure  being  given ,  to  find  the  Courfie  ana 

Difiance. 

Rule . 

Put  two  Cyphers  to  the  Departure,  and  divide  it  by  the  Difference 
of  Latitude,  then  .look  in  tne  I  aide  ot  Numbers,  in  the  Columns 
belonging  to  Difference  of  Latitude  and  Departure,  for  the  neared: 
Number  to  the  Quotient,  the  Degrees  anfwering  to  that  Number  will 

be  the  Courfe.  Then  to  find  the  Difiance  proceed  as  in  Cafe  the 
2  d,  or  3 d . 

Example. 

A  Ship  Sails  between  the  North  and  IVeft,  till  her  Difference  of  Latitude 

zs  184  Miles ,  and  her  Departure  1 15  Miles,  I  demand  her  Courfe  and 
Dijlance . 

Having  fupply’d  the  Place  of  Tenths  in  both  thefe  Sides,  which 
makes  them  184,0  and  115,0,  I  then  put  two  Cyphers  to  the  De¬ 
parture  which  makes  it  1 15000,  and  divide  it  by  the  Difference  of 
Latitude  1 840,  and  find  the  Quotient  to  be  62  ;  againft  which  in  the 
Table  of  Numbers,  under  Difference  of  Latitude  and  Departure,  I 
find  32  Degrees  for  my  Courfe,  and  with  that  Courfe,  and  my  Diffe¬ 
rence  of  Latitude  (by  Cafe  the  Second)  or  with  that  Courfe  and  my 

D  b/v,Cra  thC  ThirCl!  I,find  my  Diftance  to  be  21  7  Miles, 

an v  e:*7-  t  forgoing  Rules  for  Plain  Sailing ,  you  may  work 
any.  Cafe  in  Traverfe,  Mercator,  Parallel  and  Middle  Latitude 

ParalM  and0M%dlierNam^  °f  thf  SideS  and  Angles  in  Mercator,’ 
1  ara  lei  and  Middle  Latitude,  to  be  changed  into  the  Sides  and 

Angles  they  reprefent  in  Plain  Sailin'*. 

o 

ffraverfe. 

ntJ7cTc, \frfn\maT,aStitSaik 

rA  * mait  **  * 

Rule. 

Courfe  an?DeftaS  0n  dieufoIlo,wi"gSide,  and  fet  down  in  it  your  feveral 

Sailinl  find.?' '  AT’  thenrhy  thc  Ru,c  for  Cafe  the  Fir  ft  of  Plant 
g,  nd  the  Difference  of  Latitude  and  Departure  to  each  of  the 

^  2  Cuurfes 
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Plain  Sailing, 


Courfes  and  Diftances,  and  fet  them  down  in  the  Table,  opDofite  to 
the  Courfes  they  belong  to,  taking  Notice  that  the  Difference  of  La¬ 
titude  mu  ft  always  be  fet  in  the  North  Column,  if  the  Courfe  be 
Northerly,  and  in  the  South  Column  if  the  Courfe  be  Southerly  •  and 
the  Departure  mult  always  be  put  in  the  Eaft:  Column,  if  the  Courfe 
be  Eafterly,  and  in  the  Weft  Column,  if  it  be  Wefterly. 

Then  add  up  all  your  Columns  of  North,  South,  Eaft  and  Weft, 
ieparately,  and  let  down  their  relpective  Sums  at  the  Bottom  of  each 
Column,  and  it  you  have  but  one  Column  of  Northing  or  Southing, 
and  but  one  of  Eafting  or  Welting,  then  their  Sums  will  be  the  Dif- 
Lrence  ol  Latitude  and  Departure  of  the  fame  Name  with  the 
Column  they  Hand  under  ;  that  is,  the  Difference  of  Latitude  will  be 
Northerly,  if  it  Hands  under  the  North  Column  ;  and  the  Departure 
Eafterly,  if  it  Hands  under  the  Eaft  Column,  &c. 

But  if  you  have  Numbers  in  .all  the  Columns  of  North,  South, 
Eaft,  and  Weft,  then  take  the  Sums  of  the  North  and  South  Co¬ 
lumns,  and  fubtradf:  the  iefler  from  the  greater,  the  Remainder  will 
be  the  Difference  of  Latitude,  of  the  fame  Name  with  the  greater 
of  them  :  Alfo  do  'the  fame  with  the  Sums  of  the  Eaft  and  Weft 
Columns  for  the  Departure  ;  then  with  that  Difference  of  Latitude 
and  Departure,  find  die  Courfe  and  Diftance,  as  in  Cafe  the  Sixth, 
cf  Plain  Sailing.. 

Example. 

A  Ship  Sails  the  following  Courfes ,  viz.  SSW.  54  Miles ,  W.  l>y  S.  30, 
NIT.  by  TV.  40,  NE.  by  E.  69,  titid  NNW. ,  60  Miles',  I  demand  her 
diredl  Courfe,  Difiance,  Difference  of  Latitude  and  Departure. 

Note,  ”Tis  'by  this  Method, 
that  the  Difference  of  Latitude 
and  Departure  are  found  in 
working  any  Days  Wofk  at. 
Sea  -,  end  from  die  Difference  of 
Latitude  and  Departure  fo  found, 
we  find  the  Courfe,  Diftance  and 
Latitude  by  Dead-Reckoning, 
Meridian  Diftance  and  Longi¬ 
tude  made ;  all  which  will  be 
further  explained  in  the  Rules 
for  keeping  a  Journal.  Courfe  N.  34.00*  W.  Diftance  84  Miles, 
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To  Work  'any  Right-angled  Triangle ,  by  the  foregoing 

Rules  for  Plain  Sailing. 


In  all  Right-angled  Triangles  that  are  to  be  work’d  by  the  Tables, 
you  are  to  fuppofe  four  Things,  viz.  Courfe,  Distance,  Difference 
of  Latitude  and  Departure,  two -of  which  muft  always  be  given  to 
find  the  other  two;  Then  as  thefe  Rules  are  v/rote  for  working  of 
Plain  Sailing,  if  you  would  work  any  other  Sailing  by  them,  as  Mer¬ 
cator,  Parallel,  Middle  Latitude,  or  any  other  Right-angled  Tri¬ 
angle,  you  mull  fuppole  the  Sides  and  Angles  of  that  Triangle  to  be 
called  by  the  fame  Name  that  the  Sides  and  Angles  they  reprefent  in 
Plain  Sailing  are  called  by,  and  then  work  them  as  if  it  was  a  Cafe  in 
Plain  Sailing . 

As  for  Example.  The  North  and  South  Line,  in  any  Right-angled 
Triangle  (by  whatever  Name  it  is  called  in  the  Sailing  it  belongs  to) 
mull  be  wTork’d  as  if  it  was  Difference  of  Latitude  in  Plain  Sailing : 
The  Eaft  and  Weft  Line  as  Departure  ;  the  long  Side  as  Diftance* 
and  the  Angle  oppofite  to  the  Eaft  and  Weft  Line  as  Courfe.  For 
Example  fee  the  following  Figures. 

Figure  for  Mercator  s  Sailing. 


®%urc 


Figure  for  Parallel  Sailing, 


Dijlance  to  be  work'd  as  Departure . 


Figure  for  Middle  Latitude  Sailing . 


Mercator  s  Sailing « 
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Mercator  s  Sailing ,  Cafe  the  Fir  ft. 


‘The  Latitudes  and  Longitudes  of  any  two  Places  being  given-,  to  find  what 
Courfie  and  Difiance  a  Ship  muft  Sail  from  one  Place  to  the  other. 

Rule. 

Having  the  two  Latitudes  and  two  Longitudes  given  ;  find  the 
proper  Difference  of  Latitude,  the  Meridional  Difference  of  Latitude, 
and  the  Difference  of  Longitude,  (as  by  the  Rules  for  that  Purpofe) 
then  with  the  Meridional  Difference  of  Latitude,  and  the  Difference 
of  Longitude  (taken  as  Difference  of  Latitude  and  Departure)  find 
the  Courfe  by  the  lixth  Cafe  or  Plain  Sailing,  and  with  that  Courfe 
and  the  proper  Difference  of  Latitude,  find",  the  Difiance  by  Cafe  the 
Second  of  Plain  Sailing. 

Example. 

What  Courfe  and  Dfiance  mufl  a  Ship  Sail  from  a  Place  in  Latitude 
50.00  North,  and  Longitude,  05.10  Wefi,  to  a  Place  in  Latitude  of 
17.10  North,  and  Longitude  59.11  Weft  ? 

Lit.  fail’d  from  ~ —  50  00  N .  Mcrid.  Parts  f  Long,  fail’d  from  03  10  W. 
Lat.  bound  to -  17  ioN,  J  3474  \  Long,  bound  to  59  11  W. 

32  5°  (  5  56  01” 

60  l  _24z8  /  60 

Proper  Diff.  of  Lat.  1970  Miles  J  Mer.  DifF.  of  Lat.  ^  Diff.  of  Long.  3361  Miles 

Having  put  two  Cyphers  to  the  Difference  of  Longitude,  and  di¬ 
vided  it  by  the  Meridional  Difference  of  Latitude,  f  find  the  Quo¬ 
tient  to  be  138,  againft  which  in  the  Table  of  Numbers  (under  Differ¬ 
ence  of  Latitude  and  Departure)  I  find  54  Degrees  for  my  Courfe  ; 

and  with  that  Courfe,  and  my  proper  Difference  of  Latitude,  I  find 

my  Diftance  to  be  3348  Miles. 

The  Courfe  being  thus  found  in  Degrees,  I  want  in  the  next  Place 
to  know  which  Quarter  of  the  Compafs  it  is  in,  that  is,  whether  it 
be  fo  many  Degrees  from  the  North  towards  the  Eaft,  or  from  the 
North  towards  the  Wefi,  &c.  to  do  which  take  the  following  Rule. 

If  you  are  to  fail  from  a  greater  North  Latitude  to  a  lefs,  °or  from 
Norm  Latitude  into  South  ;  or  from  a  Idler  South  Latitude  to  a 
greatei,  tnen  you  muft  fail  to’the  Southward. 

But  ;t  you  are  to  fail  from  a  greater  South  Latitude  to  a  leffer,  or 
from  South  Latitude  into  North  ;  or  fiom  a  lets  North  Latitude  to  a- 
greater,  you  muft  fail  to  the  Northward.  If 
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f  \  Mercator  s  Sailing.  ■*■* 

from  rLeffirWeftLSlmavG,rea“fr-Ea'1  LonSirade  »  «  U*r,  or 
■nro  Weft,  pft  Lo„git’U(1 

Longitude  be  more  then  '-'■  i  '  i  except  the  Difference  c 

Haft  ward.  "  ' 80  dcS'  aml  th'"  fob  muft  fail  ,0  the 

or  fom'a  LX^ft^Me^a  G  Wf  “  a  L'ffer, 

tude  into  Eaft,  you  muft  fa?l  tn  tK  t;  aICa  jF’  or  llom  Weft  Longi- 

of  Longitude  be  more  than  1 8a  h  CXCept  your  Difference 

Weftward.  l8adeS'  and  then  you  muft  fail  to  the 

Example. 

1  ,fad  br  *»  -  u«- 

viz.  from  50.00  N.  to  , ,. ,  o  N°  then  by  the'  R*“tiJnL'r7' 
Southward  j  and  I  find  bv  rhr  twn  r  ™  •  /  ,  e  1  mu‘t  fai‘  to  the 

a  Lefier  Weft  Longitude  to  a  Creat^*  °  es’  tkat  ^  am  bound-  from 

This  fiift  Cafe  or  Mercator,  bei ncr  th^  Cafe  rim-  *  1 

U>e  of  to  find  the  Courfe  and  Difta°nce  from  Place  to  PhT 
find  she  Bearing  and  Diftance  of  any  Place  from  M  e  ’  °r  t0 
Time,  I  have  fet  down  the  Work  of  ir  or  l  ’  at  any 

other  Cafes  for  the  Reader  to  exercife  himfelf  wfth  ‘by  ^  1 J.eave. the 
by  the  Rules  already  given  him.  ’  °Y  orkiriS  them 

A  Talk  of  the  Angles  which  every  P^Tof~7Se  Com^fimakeswithlhe 

Meridian. 
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Plain  Sailing.  57  ' 

The  Courfes  and  Diftances  being  fet  down  in  aTraverfe  Table,  „  J 
as  in  Page  (52)  it  will  be  found  neceffary  for  the  ready  looking  them  ; 

out  in  the  Tables  of  Difference  of  Latitude  and  Departure,  to  know 
what  Angles  they  make  with  the  Meridian,  (or  as  we  commonly  fay)  .j 

to  know  how  many  Points  there  are,  for  which  reafon  I  have  here 
given  the  Figure  of  the  Mariner’s  Compafs,  which  is  to  be  ufed  as 
follows. 

Example  1.  Suppofe  I  would  know  how  many  Points  I  mud  look 
out  for  in  the  Tables  of  Difference  of  Latitude  and  Departure,  for  a 
SW.  byW.  Courfe. 

Look  in  the  Figure  below,  and  againft  the  Point  mark’d  with 
SW.  by  W.  you  will  fee  the  Figure  5>  which  (hews  that  you  muff 
look  out  for  5  Points. 

Example  2.  How  many  Points  is  E.  by  N.  4  E.  againfl  E.  by  N, 

I  find  7,  and  my  Courfe  being  £  Point  more,  it  makes  7^. 
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22.8 

86 

66.5 

54-5 

136 

10  5. 1 

8b.2' 

186 

37 

28.6 

2  3- 5 

87 

67.2 

55-2 

37 

i°5*9 

86.9] 

87 

33 

29.4 

24. 1 

88 

68.0 

55-S 

3s 

106.6 

S7.5 

88 

39 

30.1 

24.7 

89 

68.8 

56.4 

39 

107.4 

«*•*, 

89 

4o 

3°*9 

2  5. 4 

9_o 

69.6 

57-1 

4° 

108.2 

88.8 

1 

9° 

4  1 

31-? 

26.0 

9 1 

7  0  •  3  •  5  7  *  7 

141 

109.0 

89.4 

191 

42 

32*5 

26.6 

92 

71- 1 

i5S.3 

42 

I09-7 

90.0 

92 

43 

33*2 

27  •  3* 

9) 

7J.9  59.0 

43 

1 10.5 

90.7 

93 

,44 

34.0 

27.9 

94 

72.659.6 

44 

hi. 3 

91*3 

94 

i4S 

34.8 

28.5 

95 

73*4  60.2 

45 

1 12. 1 

92.0 

95 

46 

35.6 

29.2 

96 

74. 2 

60.9 

146 

1 12.8 

92.6 

196 

j  47 

36-3 

29.8 

i  97 

75*c 

6i*5 

47 

113.6 

93.2 

97 

j  43 

37. 1 

3°-4 

98 

75-7 

62.1 

48 

ii4*4 

•93*9 

98 

j  49 

37-9 

31*1 

99 

76.5 

62.8 

49 

115.1 

94*5 

99 

|  50 

38.6 

31.7 

100 

77.1 

63.4 

*5° 

1 1  5.9 

95* 1 

200 

Dirt 

Dep 

Lat 

Dirt 

Dej 

Lai 

Diti 

Dep 

Lat 

Dirt 

Lat 

Dep 

Dirt 

Lat 

Dep  1 

Dirt 

Lat 

Dep 

1 16.7 

95-S 

201 

1 5  5*  3 

127.5 

25 1 

194.0 

159.2 

1 J7-5 

96.4 

02 

156.1 

128.1 

52 

194.7 

159.8 

1 18.2 

97.0 

03 

1 5  6-9 1 

12S.7 

53 

1 95*5 

160.4 

1 19.0 

97*7 

04 

157. 6j 

129.4 

54 

196.3 

161.1 

119.8 

9S.3 

°5 

15M 

1 3°*° 

55 

197.1 

161.7 

1 20.6 

98.9 

206 

1  59*2 

1 3°*6 

256 

!$7*S 

1 62.3 

1 2 1 . 3 

99.6 

07 

1 60.0 

131-3 

57 

1 98.6 

163.0 

122. 1 

100.2 

08 

1 60.7 

131-9 

s« 

199.4 

163.6 

122,9 

100.8 

09 

161.5 

1 32*5 

59 

200.1 

164.2 

123.6 

!0I-5 

10 

162.5 

■ 

1 33-2 

60 

200.9 

164.9 

124.4 

102.  I 

2 1 1 

163.1! 

133.8 

261 

201.7 

i65-5 

125.2 

102.7 

12 

163.8 

134-4 

62 

202.5 

l66. I 

126.0 

IO3.4 

13 

1 64.6 

i35-i 

63 

203.2 

l66.8 

1 26.7 

IO4.O 

14 

165.4 

135*7 

64 

204.0 

167.4 

I27*5 

IO4.6 

15 

166.1 

1 36.3 

65 

204.8 

168.0 

128.3 

i°5*3 

2 1 6 

1 66.9 

137.0 

266 

105.6 

I  68.7 

129.1 

io5*9 

17 

167.7 

137.6 

67 

206. 3 

169.3 

1 29.8 

106.5 

18 

1 68.5 

138.2 

68 

207. 1 

I  70.0 

1 30.6 

107.2 

19 

1 69.2 

1 38*9 

69 

207.9 

I  70.6 

1 3  1  -4 

107.8 

20 

1 70.0 

1 3  9  _5 

70 

208.6 

I  7 1.2 

1 32* 1 

108.4 

22 1 

1.70.8 

140. 1 

271 

209.4 

171.9 

1 32*9 

109. 1 

22 

171.6 

140. 8 

72 

2 10.2 

172.5 

1  33*7 

I09*7 

23 

1 7 -•  3 

i4i*4 

73 

2 1 1.0 

173-1 

1 34*5 

1 10.3 

24 

i73*i 

142.0 

74 

21  I.7 

1 73*8 

i35*2 

1 1 1 .0 

25 

173.9 

i42*7 

75 

212.5 

174.4 

1 36.0 

111.6 

226 

174.6 

1 4  3  •  3 

276 

213.3 

175.0 

136.8 

1 12.2 

27 

175-4 

144.0 

77 

2I4.  I 

17  5*7 

137.6 

1 12.9 

28 

1 76.2 

144.6 

7s 

214.8 

176.3 

1  3s-3 

ii3-5 

29 

177.0 

145.2 

79 

215.6 

176.9 

1  39* 1 

1 14. 1 

3° 

177*7 

145.9 

80 

2  I  6.4 

177.6 

139*9 

1  14.3 

23  1 

17S.5 

14  • 

28 1 

2I7.I 

17S.2 

140.6 

141.4 

142.2 

115.4 

1 16.0 
116.7 

32 

33 

34 

1 79*  3 

1 80. 1 

180.S 

147*1. 

147-S 

148.4 

82 

53 

54 

217.9 

218.7 

219.5 

1 78.8 

179-5 

1 80. 1 

143.0 

117.3 

35 

iS  1.6 

149.C 

85 

220.2 

1S0.7 

143.7 

1 18.0 

236 

1 82.4 

*49-7 

2S6 

22  I  .O 

18 1.4 

i44*5 

118.6 

37 

183.1 

150.3 

8- 

/ 

22I.8‘l82.0 

145-3 

1 1 9.2 

3S 

183.9 

150.9 

8S 

222.6 

182.6 

146. 1 

119.9 

39 

184.7 

151.6 

8c 

-  ^  j  •  3 

183-3 

1 46. 

120.5 

40 

l8  5;  5 

152.2 

9c 

1 24. 1 

1S3.9 

147.6 

12 1 . 1 

241 

1  S6.2 

1  52.8 

29 1 

224.9 

184.5 

148.4 

121.8 

42 

187.  c 

153-5 

92 

225.6 

185.2 

M9* 1 

1 22.4 

43 

1 87.8 

154.1 

93 

226.4 

185.8 

149.9 

123.0 

44 

1 88.6 

154-7 

94 

227.2 

;  86.4 

1 5°*7 

l±]r7 

4 5 

189.3 

1 55^4 

95 

228.0 

187.1 

i5i*5 

124.3 

246 

190. 1 

1 56.0 

296 

22S.7 

187.7 

152.2 

124.9 

47 

1 90.0 

1 56.6 

97 

229.5 

1 8  8 . 3 

153.0 

125.6 

48 

191.6 

157-3 

98 

230.3 

189.0 

1 5  3-S 

126.2 

49 

192.4 

1 57-9 

99 

231. 1 

1 89. 6 

154*^ 

126.8 

250 

1 

x93-2 

158.5 

30c 

231.8 

190.2 

Dep 

j  L  a  t 

l(Dift 

Dep 

Lat 

.. 

Dili 
.  - 

Dep 

Lat 

j»i»- 


for  4  Points. 
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72  Differ  e nee  off  Latitude  and  Departure  for  ?  1  Points . 

— — »■  ^  Ar  ^ 

Dep 


Lat 

Oq.i 

00.7 

OO.7 

01.5 

°;.3 

02.  2 

02.0 

03.0 

02.7 

°3-7 

°3*4 

04.4 

04.0 

05.2 

04.7 

°5-9 

05.41 

06.7 

06.0 

07.4 

06.7 

iDift 


no. 


3  105.4. 
106. 1 
106.8 

1  07.  A 


D  ill 


iDili  Lat  j  Dep 


I49.6ji3s>6 

J5°'4  *36-3 


1 5  3*  3  1 39-° 
i54-i 
154.8 

T  r  r  £ 


251 

185.9 

168.5 

52 

180.7 

169.2 

53 

18  7-4 

1 69.9 

54 

188.2 

1 7°-5 

55 

188.9 

171.2 

256 

189.6 

171.9 

57 

190.4 

172.6 

52 

191.1 

173.2 

59 

191.9 

J  73  *9 

60 

192.6 

x74-6 

Difference  of  Latitude  and  Departure  for  4  Points.  73 


Flirt- 

Lat 

Dep 

Dirt 

Lat 

Dep 

Dirt 

Lat 

Dep 

[  Dirt 

Lat 

Dep 

Dirt 

|.Lat 

Dep 

L/liL 

00.7 

00.7 

51 

36.1 

36.1 

101 

71.4 

7  x-4 

J5 1 

106.8 

106.8 

201 

142. I 

_  .  0 

142. 1 

I 

01.4 

01.4 

52 

36.8 

36.8 

02 

72.1 

72.1 

52 

107.5 

107.5 

02 

142.0 

142.8 

2 

02.1 

02. T 

53 

37*5 

37-5 

°3 

72.8 

72.8 

53 

108.2 

108.2 

03 

I43  *5 

x43-5 

3 

02.8 

02.8 

54 

38.2 

38.2 

04 

73-5 

73*5 

54 

108.9 

108.9 

04 

144.2 

144.2 

4 

03.  5 

03.3 

55 

38. Q 

38.9 

05 

74.2 

74.2 

55 

109.6 

109.6 

°5 

H4.9 

M4-9 

5 

6 

04.2 

04.2 

•/  «✓ 

56 

39-6 

39-6 

106 

74-9 

74-9 

156 

110.3 

110.3 

206 

H5-7 

145-7 

7 

04.9 

04.9 

57 

40-3 

40-3 

07 

75-7 

75*7 

57 

1 1 1.0 

1 1 1 .0 

07 

146.4 

146.4 

/ 

8 

05.7 

05*7 

53 

41.0 

41.0 

08 

76.4 

76.4 

58 

1 11.7 

1 1 1.7 

08 

I47-1 

I47-1 

o 

06.4 

06.4 

59 

4i-7 

41.7 

°9 

77-i 

77.1 

59 

1 12.4 

1 12.4 

09 

*47>8 

147.8 

y 

10 

07. 1 

07.1 

60 

42.4 

42-4 

10 

77^8 

77.8 

60 

1 1  3.1 

ii3:1 

10 

148.5 

r48-5 

1 1 

07.8 

07.8 

61 

43-1 

43-1 

hi 

78-5 

78.5 

161 

113.8 

113.8 

21 1 

149-2 

I49-2 

12 

0S.5 

08.5 

62 

43-8 

43-8 

12 

79.2 

79.2 

62 

1  H*5 

1  *4-5 

1 2 

H9.9 

149.9 

1  2 

09.2 

09.2 

63 

44-5 

44-5 

n 

79-9 

79  9 

63 

xl5-3 

1 1 5*3 

n 

1 50.6 

150.6 

J 

Id 

°9-9 

09.9 

64 

45-3 

45-3 

14 

So. 6 

8o.4 

64 

1 1 6.0 

1 1 6.c 

*4 

lS*'Z 

l5I-3 

• 

15 

10.6 

10.6 

65 

46.0 

46.0 

x5 

81.3 

Si. 3 

65 

1 1 6.7 

116.7 

n 

1 52.0 

1 52.0 

1 6 

11. 3 

"•3 

66 

46.7 

46.7 

1 16 

82.0 

82. c 

166 

H7.4 

117.4 

216 

J52-7 

152.7 

1 7 

12.0 

12.0 

67 

47*4 

47*4 

1 7 

82. 7 

82.7 

67 

1 18. 1 

n8. 1 

n 

n3-4 

n3-4 

zS 

12.7 

12.7 

68 

48.1 

48.1 

18 

$3-4 

S3. 4 

68 

1 18.8 

nS.S 

18 

n4-x 

1 54. 1 

1 9 

13-4 

*3  4 

69 

48.8 

48.8 

*9 

84.1 

84.1 

69 

119. s 

119.5 

n 

154.8 

154.8 

20 

1 4. 1 

14. 1 

70 

49.5 

49-5 

20 

84.8 

84.S 

70 

120.2 

120.2 

20 

ns-6 

255-6 

21 

14.8 

14.8 

71 

50.2 

50.2 

12 1 

85.6 

85.6 

171 

120.9 

120.9 

22 1 

156.3 

156.3 

22 

*5-6 

15.6 

72 

50.9 

5°-9 

22 

86.3 

86.3 

72 

121.6 

121.6 

22 

157.0 

1 5  7-0 

23 

16.3 

16.3 

73 

51.6 

51.6 

23 

87. 0 

87. c 

73 

122.3 

r  y  'j  n 

23 

n7-7 

*57.7 

24 

17.0 

17.0 

74 

52,3 

52-3 

24 

87.7 

37.7 

74 

123.0 

123.0 

24 

158.4 

158.4 

25 

17.7 

J7-7 

75 

53-° 

|5  3*° 

25 

88.4 

88.4 

75 

I23-7 

25 

1 59-1 

1 59. 1 

26 

«S.4 

18.4 

76 

53-7 

53-7 

126 

89.1 

89.1 

176 

124.4 

I24-4 

226 

159.8 

159.8 

27 

19. 1 

19. 1 

77 

54-4 

54*4 

27 

89.8 

89.8 

7  / 

125.2 

1 2  5  • 2 

27 

1 60.5 

1 60.5 

28 

19.8 

19.8 

78 

55-2 

55.2 

28 

90.5 

9°-5 

78 

1 2  5  •  9 

I25-9 

28 

1 6 1.2 

1 6 1.2 

29 

20.5 

20.5 

79 

55-9 

55-9 

29 

91.2 

91.2 

79 

126.6 

126.6 

29 

1 6 1.9 

161.9 

30 

21.2 

21.2 

80 

56.6 

56.6 

3° 

9J-9 

9J-9 

80 

I27-3 

127.3 

30 

1 62.6 

162.6 

31 

21.9 

21.9 

81 

57-3 

57.3 

n1 

92.6 

92.6 

18  1 

128.0 

128.0 

23  1 

l63-3 

l63- 3 

32 

22.6 

22.6 

82 

58.0 

58.0 

32 

93-3 

93-3 

82 

128.7 

128.7 

32 

1  C4.0 

164.0 

33 

23.3 

23-3 

83 

58-7 

58.7 

33 

94.0 

94.0 

83 

129.4 

I29-4 

3  3 

1 64-7 

1 64-7 

34 

24.0 

2.40 

84 

59-4 

59-4 

34 

94.7 

94*7 

84 

1 30. 1 

no-1 

34 

i65-5 

l65-5 

35 

24.7 

24.7 

85 

60. 1 

60. 1 

35 

95-5 

95-5 

Si 

1 30.8 

1 30.8 

35 

166.2 

166.2 

36 

25.5 

25-5 

86 

60.8 

60.8 

136 

96.2 

96.2 

186 

n*-5 

nj-5 

226 

166.9 

1 66.9 

.37 

26.2 

26.2 

87 

61.5 

61.5 

37 

96.9 

96.9 

87 

132. 2 

1 32.2 

37 

167.6 

167.6 

38 

26.9 

26.9 

88 

62.2 

62.2 

38 

97.6 

97.6 

88 

1 32-9 

n2-9 

38 

168.3 

168.3 

39 

27,6 

27.6 

89 

62.9 

62.9 

39 

98-3 

9S.3 

89 

133.6 

n3-6 

39 

1 69.0 

169.0 

40 

28.3 

28.3 

90 

63.6 

63.6 

40 

99.0 

99.0 

90 

1 34-3 

1  34*3 

40 

1 69.7 

169.7 

4i 

29.0 

29.0 

91 

64.3 

64.3 

Hi 

99-7 

99-7 

191 

'35-' 

ns-1' 

241 

170.4 

170.4 

42 

29.7 

29-7 

92 

65.1 

65.1 

42 

100.4 

100.4 

92 

ns-8 

ns-8 

42 

1 7 1 . 1 

17 1. 1 

43 

304 

30-4 

93 

65.8 

65.8 

43 

IOI.I 

IOI.I 

93 

1 3^*5 

n6-s 

43 

171.8 

171.8 

44 

31-1 

31-1 

94 

66.5 

66.5 

44 

101.8 

101.8 

94 

137. 2 

137. 2 

44 

n2-5 

1 72- 5 

45 

31.8 

31.8 

95 

67.2 

67.2 

45 

102.5 

I02-5 

95 

1  37*9 

n7-9 

45 

J73-2 

1 73-2 

46 

32-5 

32-5 

96 

67.9 

67.9 

146 

103.2 

io3.2 

196 

1 38.6 

138.6 

246 

1 7  3*9 

173.9 

47 

33-2 

33-2 

97 

68.6 

68.6 

47 

I03-9 

103.9 

97 

1 39-3 

n9-s 

47 

I74-6 

174.6 

48 

33*9 

33*9 

98 

69-3 

69-3 

48 

104.6 

104.6 

98 

140.0 

140.0 

48 

1 7  5-4 

175-4 

49 

34-6 

34.6 

99 

70.0 

70.0 

49 

J05-4 

105.4 

99 

140.7 

140.7 

49 

176.1 

176. 1 

5^ 

35-4 

35-4 

100 

70.7 

70.7 

1 5° 

106. 1 

106. 1 

200 

141.4 

141-4 

250 

176.8 

176. 8 

Dirt 

Dep 

L  at 

Diit 

Dep 

Lat 

Dirt 

Dep 

Lat 

Drft 

Dep 

Lat 

Dirt 

Dep 

Lat 

Dirt 

Lat 

Dep 

25i 

x77- 5 

1 7  7-5 

52 

178.2 

178.2' 

53 

n8-9 

[178.9 

54 

55 

1 79-6 
180.3 

j  i79-6 
!i8o.3| 

256 

181.0 

181.0! 

57 

181.7 

1 8 1 *7# 

58 

1 82.4 

182.4! 

59 

183.1 

183.1 

60 

183.8 

183.8 

261 

i84-5 

184.5 

62 

i85-3 

185-3 

63 

1 86.0 

1  S6.cf; 

64 

186.7 

1 86.7 

65 

1 S7-4 

187.4 

266 

1 88. 1 

188.1 

67 

1S8.8 

188.8 

68 

i89-5 

i89-5 

69 

190.2 

1 90.2 

70 

1 90.9 

190.9 

271 

191.6 

191.6 

72 

1 92-3 

1 9--  3 

73 

193. c 

x93-° 

74 

1 93-7 

1 9  3  *7 

7  5 

194.4 

J94-4 

276 

195.2 

195.2 

77 

195.9 

J95-9 

78 

196.6 

196.6 

79 

n7-3 

t97-3; 

80 

198. c 

198.0 

281 

198.7 

198.7 

82 

199.4 

I99-4{ 

«3 

20  0. 1 

200. 1 

84 

200.8 

200.8 

*S 

201.5 

201.5 

286 

202.2 

202.2 

s7 

202.9 

202.9 

88 

203.6 

203.6 

89 

204.3 

204.3 

90 

2°5- 1 

205. 1 

291 

105.8 

205.8' 

92 

206.5 

206.5 

93 

207.2 

207.2 

94 

207.9 

207.9 

95 

208.6 

208.6 

296 

209,3 

209.3 

97 

2 1 0.0 

210.0 

98 

210.7 

2IO.7 

99 

2 1 1.4 

2  I  I.4 

300 

212. 1 

212. 1 

Dirt 

Dep 

Lat 

for  4  Points,  j 

J 

L  “ 


(  7+  ) 
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A  TABLE  of  Numbers  for  the  readier  finding 
the  Time  of  High-Water  on  any  Day. 
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s. 


1703, 


1 

2 

3 

4 

5 

6 

7 

8 


9 

10 

1 1 

1 2 


*3 

H 

*5 

1 6 


[7 

18 

*9 

20 


2 1 

22 

23 

25 

26 

27 

28 


29 

3° 

3 1 


C3 

3 

C 


26 

27 

28 

29 


30 

3  1 

32 

33 


3 

3 

S-. 

w 


u 

>— 


28 

29 
3° 

3  1 


34 

35 

36 

37 


38 

39 

40 

1 1 


1 2 

*3 
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*5 


16 

J7 
1 8 

<9 


20 

2 1 

22 
2j$ 

24 

25 
2  6 


32 

33 

34 

35 


36 

37 

38 

39 


40 

1 1 

1 2 

*3 


27 

28 

29 

3° 


3  i  3 


31 

32 

33 

34 


35 

36 

37 

38 


39 

4° 

1 1 

1 2 


1 4  1 3 

15  1M 

1 


16 

>7 


18 

J9 

20 

2 1 


22 

23 

24 

25 


5 

1 6 


>7 

18 

*9 

20 


2  I 
2  2 

23 

24 


25 

it 

2  7 


28 

29 

30 

31 


32 

33 

34 

35 


29  30  31 


3°  3  1 
3 1 ,3  2 
l2  33 
33  34 
3435 
35l36 
36  37 


3  2 


35 

36 

37 

38 


! 

^  Lo 

« g 
< 

^  '  <b 
CO 


3  2  3  4  . 
33  35  35 

33  34  36 

34  3_5ii7 
3638 
37  39 

3840 

39  ii 

36  37i38  394°  12 


37 

38 


3839 
39  4° 

39il£'L!. 

4c  n  12 

1 1  1*13 

12  1 3;*4 

13  H_|_5 

i  c  1 6 

4 

16  17 
18 


'4 

1 5 

16 

1 7 


18 

*9 

20 

2 1 


22 

2  3 

24 

25 


26 

27 


17 

18 

J9 

20 
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22 


27 

28 

29 


19 


20 

2 1 

22 

23 


23  24 

2425 
25  26 
262 


28 

29 


fo 
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1 2! 


*3 
H 
15:16 

16  17 


1 1 

1 2 

£3 

*4 

*5 


*3 

H 

J5 


16 

»7 

18 

*9 


j-. 
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o 

o 

O 


u 

<U 

Q 

c 

> 

o 


3  4  3  6 


36 

37 

38 

39 

40 

1 1 


37 

38 

39 


49 

1 1 

1 2 
J3 


*4 
1 5 


1 2 

I3!  a 
1 4  4  6 

25.117 

1 6 1 1 8 

1 7  1 9 

t8  20 

iilli 
20|22 
2  i  '23 


1 7: 1 8j  20 

1 8  19  21 

IQ!20;22  2224 
7  I  I  I 
20(2  1  23  23  25 

2424.526 
2512527 
26  26  28 

2 5  27|27j29 
28  28  30 


2  I 

22 

23 

24 


27 

26 

27 

28 


29 

30 

3 1 


2  3 
24 


26 

27 

28 

29 


3° 

3 1 

32 


292931 


Lir 


30,3032 


<L» 

-a 

a 

u 

a 


3£3£ 

3  2,3  2 
33  33 
34 


33 


34 

35 


36 

37 

38 

39 

4° 

1 1 

1 2 

13 

H 

J5 

16 

1 

18 

J9 

20 

2 1 

22 

ZT, 

\S 

2  4 
2_5 

26 

27 

28 

29 


3° 

3 1 

32 

33 


34 

35 

36 


V3 

>' 

cJ 

r* 


c 

S 


1 

2 

3 

4 


5 

6 

7 

8 


Year  1764. 


a 

p 

c 

rt 


37 

38 

39 
4° 


9 

10 

1 1 

1 2 

>3 

H 

15 

16 


*5 
1 6 


Jh 

P 

l-t 

-Q 

CJ 

Ph 


39 

4C 

1 1 

12 


1 1 

1 2 

13 

14  16 


*3 

J4 

lS 


u 

03 


J7, 

1 820 

1 9  j  2 1 

20 

2 1 

22 


18 
1918 


22 

25 

17  23  25 

18  2426 

1 9 1 2  5 7 

20  28 

22,2030 

2 3  j  9' 3 1 

24  32  3J 

32 


33 

34 

35 


25  31 

26  32 

27  33 

28  34  36 

29!35 
3°36 
31  37 


38 

39 

40 

1  1 

I  2 

l3 

H 

L5 

ib 

l7 


•  rH 
*-< 
Dh 


39 

4° 

1 1 

12 
*3 


2 


<D 

G 

P 


40 

I  I 
I  2 

1 

H 


H  *5 


£? 

20 

2 1 

22 

23 


24 

25 

2b 

27 


J5 

16 

17 

18 

!9 

20 

2 1 

22 

23 

24 


28 

29 

30 


25 

26 

27 

28 


ib 

*7 


1 1 

1 2 

*3 

H 


18 

19 

20 


*5 

1 6 

17 

18 

I_9 

20 

21 


1 2 

*3 

J4 

15 

16 

*7 

18 

!9 


CJj 

P 

< 


*3 

H 

*5 

16 

*7 

18 

19 

20 


21  22 

22j23 
23,24 
2425 
251  26 

2b'  2~ 

I  7 

27| 26 
28;  29 

£9  3_c 
29  301 31 

3 1  3  2 

32  33 


20  21 


33 

34 

35 
37  36 

37 

38 


3*0 

3i 

3  2 

33 

34 

35 
3_6 

37 

38 


3_3  34 
34 


35 

36 

37 

38 

39 

40 


35 

36 

37 

38 


39 

4C 


2 1 

22 

24 

25 

26 

28 

29 

30 

3 1 


22 

23 
£4 

25 

26 

2  7 

28 


32 


29 

30 

31 

32 

33 


S-H 

<u 

-Q 

S 

<U 

Qh 

<U 

CO 


!5 

Ib 

17 

18 

!9 

20 

2 1 

22 

23 

24 

25 

26 


4-( 

<u 

JD 

O 

O 


<3v 

a 

oa 


D 

PO 

E 

aj 

o 

(U 

& 


1 6  17 

18 
J9 


J7 

18 


28 

29 

31 

31 

32 

33 

34 


33  34 


34 

35 

36 

37 

38 

39 

4° 

1 1 

1 2 


35 

3^ 

37 

38 

39 

1° 

1 1 

1 2 
*3 


35 

36 

37 

38 


l? 

20 

2 1 

22 

24 

25 

26 

28 

29 

3° 

3} 

32 

33 


20 


2 1 

22 

23 


J7 

18 

£9 

20 

21 

22 

23 


24  24. 


25 

26 

2  7 

28 

29 
3° 


33 


25 

26 

27 

28 

29 

30 


3  1  3  1 

3232 


33 


3435 

3336 


36 

37 

38 


34  34 
35 


39  4° 


40 

1 1 

1 2 


*3 


37 

38 

39 

394p4o 

1 1 


1 1 

1 2 

13 


M 

*5 

16 


1 1 

12 

*3 

M- 

J5 

16 


36 


37 

38 

39 


1 2 

13 

£4 

«5 

16 

f7 


A  TABLE  of  Numbers  for  the  readier  finding  the 
Time  of  High-Water  on  an y  Day. 


Year  1  765. 


<0 

>>* 

q 

r~* 

f'H 

w 

r-» 

1 

! 

b 

5-1 

rt 

S-I 

C3 

3 

_Q 

r-< 

CJ 

5-i 

rt 

I 

•  r1 

a 

0 

c 

3 

3 

4 

bO 

5_ 

<L> 

-Q 

r- 

c 

<U 

5-. 

QJ 

-Q 

O 

c4 

5-i 

O 

-Li 

6 

QJ 

> 

L-i 

O 

S 

<L> 

£ 

r-< 

1 

c* 

-*-( 

% 

2 

<1 

cu 

0 

00 

0 

0 

u 

0 

Q 

I 

18 

20 

39 

20 

21 

22 

23 

24 

26 

26 

28 

28 

2 

l9 

21 

20 

2 1 

22 

2  3 

24 

25 

27 

27 

29 

29 

3 

20 

22 

2  i 

22 

23 

24 

25 

26 

28 

28 

30 

30 

4 

2 1 

23 

22 

2  3 

24 

25 

26 

27 

i? 

29 

3 3 

3  1 

5 

22 

24 

23 

24 

25 

26 

27 

28 

30 

30 

32 

32 

6 

23 

z5 
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25 

26 

27 

28 

29 

3 1 

3 1 

33 

33 

7 

24 

26 

25 

26 

27 

28 

29 

30 

32 

32 

34 

34 

8 

hs 

27 

26 

27 

28 

29 

3° 

3 1 

33 

33 

35 

35 

9 

1 26 

28 

27 

28 

29 

30 

3 1 

32 

34  34 

36 

36 

10 

7  *■? 

29 

28 

29 

3° 

3  3 

32 

33 

35 

35 

J  / 

37 

11 

28 

3° 

29 

3° 

3 3 

32 

33 

34 

36  36 

38 

38 

12 

29 

3 1 

3° 

3 3 

32 

33 

34 

35 

37 

37 

39 

39 

1 3 

3° 

32 

3 1 

32 

33 

34 

35 

36 

38  38 

40 

4° 

J4 

3 3 

35 

32 

33 

34 

35 

36 

37 

39  39 

1 1 

1 1 

1 5 

32 

34 

33 

34 

35 

36 

37 

38 

40  40 

1 2 

1  2 

1 6 

33 

35 

34 

35 

36 

37 

38 

39 

1 1 

1 1 

£3 

1  3 

3  7 

34 

36 

35 

36 

37 

•38 

39 

40 

1 2 

1 2 

'4 

34 

1 8 

35 

37 

36 

37 

3^ 

39 

40 

1 1 

33 

>3 

35 

'5 

J9  J6 

38 

37 

38 

39 

40 

1 1 

1 2 

34 

H 

16 

16 

-0, 

37 

39 

38 

39 

40 

1 1 

1 2 

33 

ii 

IS 

37 

3_7 

2  I 

3« 

4° 

39 

40 

1 1 

1 2 

3  3 

34 

16 

l6 

iS 

1 8 

22 

39 

1 1 

4° 

1 1 

1 2 

3  3 

1 4 

3  5 

'7 

37 

39 

39 

2  5 

40 

1 2 

1 1 

1 2 

1 3 

34 

35 

16 

.8 

is 

20 

2C 

24 

1 1 

3  3 

1  2 

1 3 

34 

1 5 

16 

37 

12 

12 

2 1 

2  I 

25 

1 2 

1 4 

1  3 

34 

1 5 

16 

1 7 

1 8 

20 

20 

22 

22 

26 

1 3 

J  5 

1 4 

1 5 

16 

1 7 

18 

39 

2  1  1 

2  1 

2  3 

23 

27 

1 4 

16 

1 5 

16 

1 7 

1 8 

1 9 

20 

22 

| 

2  2 

24 

24 

2  8 

3  5 

1 7 

16 

1 7 

18 

3  9 

20 

2 1 

2  3  ! 

2  3 

25 

2«; 

29 

16 

1 7 

18 

39 

20 

2 1 

22 

2  4 

24 

26 

'26 

30 

1 7 

18 

39 

20 

21 

22 

23 

25 

25 

27 

2-7 

31 

1 8 

39 

2 1 

2  3 

24 

26 , 

28 

Year  1766. 
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4-J 

a 

0 

January 

February 

March 

•  ri 

*— 1 
CL. 

C 

May 

5a 

a 

r~* 

-5-> 

13 

r-4 

fmd 

< 

|  September 

J-i 

<U 

-a 

0 

dj 

O 

|  November 

December ! 

1 

29 

3  1 

30 

3  1 

32 

33  34 

35 

37 

37 

39 

39 

2 

3° 

32 

3  3I 

32  33 

34  35 

36|38 

38 

4° 

40 

3 

31 

33 

32 

33  34 

35  36 

37 

39 

39 

1 1 

1 1 

4 

3  2 

34 

33 

34 

— 

> 

36  37 

3  8 

40 

40 

1 2 

1 2 

s| 

33 

35 

34 

35  36 

37 

38 

39 
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1 1 

1 3 

1 3 

6^ 

34 

36 

35 

36  37 

3839 

4° 

1 2 

1 2 

34 

34 

7  35 

37 

36 

37;38 

3940 

1 1 

3  3 

1 3 

1 5 

3  5 

8 

36 

38 

37 

38;39 

4° 

1  I 

1 2 

34 

34 

16 

16 

9 

37 

39 

38 

394° 

1 1 

1  2 

1 3 

1 5 

1  5 

3  7 

3  7 

10 

38 

40 

39 

40 

11 

1 2 

3  3 

>4 

1 6 

16 

18 

is 

1 1 

39 

1 1 

40 

I  I 

1 2 

3  5 

1 4 

'5 

1 7 

37 

39 

l9 

1 2 

40 

1 2 

1 1 

I  2 

£3 

34 

11 

l6 

18 

18 

20 

20 

1 3 

1 1 

3  3 

1 2 

33 

34 

>5 

16 

3  7 

39 

39 

2 1 

2  1 

'4 

1 2 

3  4 

1 3 

J4 

3  5 

16 

1 7 

* 

18 

20 

20 

— 

22 

•5 

3  3 

>5 

34 

3  5 

1 6 

■7 

is 

19121 

2 1 

2  3 

2  3 

l6 

■j 

16 

3  5 

1 6 

1 7 

/ 

18 

12 

20 

*7  ^ 

ir 

22 

24 

24 

■7 

15 

1 7 

1 6 

1 7  i 

18 

39 

20 

2  I 

23 

23 

r 

25 

18 

1 6 

1  8 

*7 

3  8. 

39 

2  1 

22 

24 

24 

26 

26 

39 

1 7 

39 

18 

l9; 

20 

2  I 

22 

23 

2  5 

25 

-7 

27 

20 

18 

2  c 

39 

20 

21 

22 

£3 

24 

2O 

26 

28 

28 

2 1 

r9 

2  1 

20 

1 

1 

2  i 

2  2 

23 

24 

r 

“5 

27 

2  9 

2T 

22 

2  c 

2  2 

21 
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23 

2  4 

25 

26 

28 

28 

3° 

30 

23 

2 1 

2  3 

'j  0 

23,24 

2  5 

26 

27 

2  9 

29 

3 3 

3  3 

24 

22 

2  4 

2  3 

£4 

£5 

26 

2; 

28 

30 

30 

3 2 

3  2 

25 

23 

25 

24 

2  5 

20 

^  / 

28 

29 

3 1 

3  3 

3  3 

33 

26 

2  4 

26 

24 

26 

27 

28 

29 

30 

32 

j  z 

34 

34 

27 

25 

27 

26 

27 

28 

29 

3° 

3  3 

33 

3  3 

35 

3  5 

28 

26 

28 

27 

28 

29 

W 

3 3 

32 

34 

34 

3 6 

3 6 

29 

27 

28 

29 

3c 

3 3 

3 2 

33 

35 

35 

37 

37| 

3c 

28 

29 

3c 

3 3 

32 

33 

34 

36  36 

38 

58! 

3  3 

29 

30 

42 

_ 

H 

4< 

!■?,  7 

A  TABLE  of  Num¬ 
bers,  &c. 

|  Mouth  Days 

Year 

1767. 

January 

February 

IvJ  arch 

April 

May 

June 

w 

< 

1  September 

t-, 

<U 

-Q 

O 

Q 

(h 

QJ 

s 

CO 

> 

O 

7^ 

|  December 

i 

1 1 

*3 

1  2 

1 3 

*4 

*5 

16 

J7 

IC 

} 

^21 

'21 

j 

2 

12 

14 

*3 

*4 

J5 

16 

<7 

18 

20 

2022 

1  *-• 

3 

*3 

l5 

H 

*5 

16 

J7 

IS 

!9 

2 1 

2  1 

1 2  3  r2  3 

4*4 

ib 

i_5 

16 

<7 

18 

*9 

20 

22 

22 

iz+ 

24 

5 

i<5 

l7 

16 

<7 

18 

l9 

20 

21 

23 

23 

,25 

25 

6 

16 

18 17 

18 

*9 

20 

*2 

|2-f 

24*2', 

26 

7 

*7 

'•9  1  ® 

»9 

20 

21 

22 

23 

25 

25i2' 

iz7 

8 

18 

20|I9 

wO 

2 1 

22 

- 

23 

24 

20 

2628 

28 

~9 

*9 

2  I 

20 

2  j 

22 

23 

24 

25 

27 

27 

29 

29 

IO 

20 

22 

2 1 

22 

23 

24 

25 

26 

28 

28 

10 

3° 

1 1 

2 1 

23 

22 

23 

24 

25 

20 

27 

29 

29 

31 

3 1 

12 

22 

24 

23 

24 

Z_S 

26 

27 

28 

30 

3_5 

32 

32 

*3 

23 

25 

24 

25 

26 

27 

28 

2  9 

3  1 

5  1 

33  33 

26 
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26 

27 

28 

29 

3° 

32 

o2 

34 

34 

J5' 

25 

27 

26 

27 

28 

29 

3U 

3 1 

33 

33 

35 

35 

16  26 

28 

27 

28 

29 

3_5 

3 1 

3_2 

34 

34 

36 

36 

*7' 

27 

29 

28 

29 

3C 

3  1 

32 

33 

35 

3  5 

37 

37 

18 

28 

30 

29 

3° 

31 

32 

33 

34 

36 

36 

38 

38 

'9 

29 

31 

30 

3  1 

32 

33 

34 

35  37 

37 

39 

39 

20 

3° 

3  2 

3  1 

32 

33 

34 

35 

36 

3» 

4° 

40 

21 

3  1 

33 

32 

33 

34 

35 

36 

37 

39 

39 

1 1 

1 1 

22 

32 

34 

33 

34 

35 

3  6 

37 

38 

4° 

4° 

1 2 

12 

Z?>\ 

33 

35 

34 

35 

36 

37 

38 

39 

1 1 

1 1 

*3 

*3 

2J  H 

36 

35 

36 

37 

3® 

39 

40 

1  2 

1  2 

M- 

25 

37 

36 

37 

38 

39 

40 

1 1 

1 3 

*3 

1 5 

J5 

26  36 

38 

37I3& 

39 

40 

1 1 

1 2 

*4 

*4 

16 

16 

27  37 

39 

38,39 +° 

1 1 

1 2 

1 3 

1 5 

*5 

*7 

*7 

28 

38 

40 

39  4° 

!  1 

1 2 

!3 

1 4 

16 

16 

18 

1 8 

29 

39 

4° 

1* 

I  2 

*3 

*4 

*5 

*7 

17 

19 

*9 

3° 

40 

1 1 

1 2 

*3 

*4 

*5 

ID 

18 

18 

20 

20 

3 1 

1 1 

1 2 

>4 

16 

*7 

*9 

2 1 

A  TABLE  anfwering 
to  any  of  the  foregoing 
Numbers. 


Num¬ 

bers. 

Times  anfwering 
,  H.  M. 

1 1 

12 

13 

H 

15 

16 

Tw 

~4 

1  9 

4 

43 

-A 

17 

18 

5 

a 

3° 

}>Afternoon 

u 

24 

*  9 

7 

0  _ 

*  &  ^ 

20 

0 

g 

'■■■"UU 

2 1 

43 

....  .  ,A 

22 

9 

3° 

2  3 

24 

I  U  — ~ 

*4 

"■*  1  a- 

25 

1 

-  --'OCJ 

• 

26 

1  __ 

.  p  f) 

27 

28 

1 

Du 

X*  ■“  r  1 

-4 

.  T  ^ 

29 

3 

nn 

3° 

4 

—  "UU 

t8 

3 1 

4 

'  tfi 

After 

3  2 

5 

A 

33 

Midnight 

34 

7  1  ~ 

35 

36 

q 

1  fi 

40 

37 

38 

9 

3° 

1  O'  — 

-4 

39 

40 

(  79  ) 

The  XJfe  of  the  foregoing  Tables  of  Numbers. 

IN  thefe  Tables,  each  Page  is  divided  into  two  Parts,  by  a  dou¬ 
ble  Line  drawn  down  the  middle  ;  and  each  of  the  Parts  are 
marked  at  the  Top  with  the  Year  for  which  they  Ihew  the  Numbers, 
and  under  that,  the  Left-Hand  Column  of  each  Part  is  marked  with 
the  Days  of  the  Month,  and  the  other  Columns  with  the  Months  of 
the  Year:  So  that  if  "you  would  know  the  Number  for  any  Day, 
fuppofe  for  Example,  on  the  12th  of  March,  1759. 

Firft,  find  the  given  Year  1759  at  the  Top  of  the  Table,  and  then 
under  the  given  Month,  which  is  March ,  and  right  againft  the  given 
Day  of  the  Month  (which  in  this  Cafe  is  12)  you  will  find  the  Num¬ 
ber  23,  which  is  the  Number  for  that  Day  ;  and  if  from  the  Num¬ 
ber  fo  found  you  fubtradl  10,  the  Remainder  will  be  the  Moon’s  Age 
for  that  Day. 

‘The  Ufe  of  the  Table  of  the  Times  anfwering  to  the  foregoing 

Numbers . 

In  this  Table  the  Left-hand  Column  is  mark’d  with  the  given 
Numbers  from  1 1  to  40,  and  the  Figures  right  againft  any  of  thefe 
Numbers,  gives  the  Time  anfwering  to  it,  in  Hours  and  Minutes. 

Example  I. 

I  would  know  what  Time  anfwers  to  the  Number  23  ? 

Anfwer .  10  Hours  24  Minutes  Afternoon,  that  is,  at  24  Minutes 
paft  Ten  at  Night. 

Example  II. 

What  Number  and  Time  avjwers  to  the  2$tk  of  January,  1759. 

1-irft,  by  the  Tables  of  Numbers,  I  find  the  Number  to  be  36, 
and  againft  that  Number,  in  the  Table  of  Times,  I  find  8  Hours 

48  Minutes  after  Midnight  that  is,  48  Minutes  paft  Eight  in  the 
Morning.  4 
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^  of  the  Tide-Table,  in  finding  the 

Time  of  High-Water. 

IN  this  Tabic  the  Names  of  the  Places  being  fet  in  Alphabetical 
Order,  they  will  always  be  found  under  the  Letter  they  beo:in 
with,  as  for  Example,  London ,  will  be  found  under  the  Letter!,, 
or  ay  under  T. ,  Stilly  under  S,  &c.  and  the  Figures  right  againft 

any  Place  fhews  the  lime  of  High-Water  at  that  Place,  on  the 
Full  and  Change  of  the  Moon, 

1  hen  if  it  be  required  to  find  the  Time  of  Pligh-Water  at  any 
Place  upon  any  given  Day,  Firft  (by  the  Tables  of  Numbers  and 
Times  anfwering,)  find  the  Number  and  Time  anfwering  for  that 
Day,  (as  before  Taught)  and  to  that  lime,  add  the  Hours  and  Mi¬ 
nutes  that  Hand  in  the  T  ide-T.  able  againft  the  Place  you  would  know 
the  Time  of  High-Water  at,  the  Sum,  if  it  does  not  exceed  12 
Hours,  will  be  the  1  ime  of  High-Water  required  ;  but  if  it  fhould 
be  more  than  12  Flours,  then  fubtraft  12  from  it,  and  the  Remain¬ 
der  will  be  the  Time  of  High-Water.  - 

Example . 

Suppofe  it  were  required  to  find  the  Time  of  High-Water  at  London, 

on  the  15th  of  January,  1760. 

By  the  Table  of  Numbers,  I  find  the  Number  for  the  25th  of 
January,  to  be  17,  with  which  Number  entering  the  Table  of  Times, 

I  ,find  the  Time  anfwering  to  be  5  H.  36  M.  then  looking  for  Lon¬ 
don,  in  the  Tide-Table,  I  find  againft  it  3  Hours,  which  added  to 
the  Time  before  found,  gives  8  H.  36  M.  for  the  Time  of  High- 
Water  at  London,  on  the  25th  of  January,  1760. 

Example  II. 

Suppofe  it  were  required  to  find  the  Time  of  High-Water  at  St.  Hellens, 

on  the  §th  of  Auguft,  1759. 

Having  found  the  Number  (as  before)  to  be  22,  and  the  Time 
anfwering  to  be  9  IF  36  M.  I  look  in  the  Tide-Table  under  the 
Letter  H,  for  St.  Hellens,  againft  which  I  find  10  H.  30  M<  which 
added  to  the  Time  (as  before)  9. 36  gives  20.06,  from  which  fub- 
tra£t  12.00,  and  the  Remainder  8H,  06  M.  is  the  Time  of  High- 
Water  required.  A 
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A  TABLE  of  the  Sun’s  Declination  for  the 


Years  1762.  1766.  1770,  and  1774 
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A  TABLE  of  the  Sun’s  Declination  for  the 
Years  1759.  *763-  1 7 6 7 >  anci  I77I- 


o 

c 

3 


3 

fcJO 

< 


Oh 

<U 

cc 


o 

o 


South  North  NortjJ  North  North  North  North, South 

07  3404  33:15  0522  0423  09  1S  0508  *0(03  10 


22  57 


07  1 1  04  56 
06  4805  19 
06  25  05  42 


23 

41 


22  1 2 
22  20 


13  58  ,22  28 


2 3  °5 7  5° 
23  01  17  34 
22  5617  1 8 


> 

c 

£ 


X  1 

«  i 


16  16  22  35 
16  3322  41 

16  50  22  47 

17  0622  53 


22  07 14  4004  2907  35 17  2222  58 


10  21  59  14  20  04  05  07  57 
5014  00  03  42  08  20 
40  1 3  40  03  18  08  42 


13,21  30 
1421  19 
15*21  08 
16  20  57 


02  55  09  04 
02  31  09  25 
02  0709  47 
01  43  10  08 


l7  38,23  °3 

17  5423  07 

18  09  23  11 


07  S8'°3  34 
07  3603  57 
07  1 3  04  20 


_ _  _  11—  -  ^ 

South  Isouth  | 
i_l  272 1  5  1 

‘4  47 

15  06 

1 5  25 


2  2 

22 

23 

22 


5  1 
45 
39 
32 


17 

16 

16 

16 


02 

46 

29 

1 2 


06  5 1  04  44 
06  29105  07 


22  25 
22  18 
22  10 
22  02 


18  2423  1421  53 
18  3$ 


18  53 

19  07 


*5 
lS 
1 5 
*5 


55 

38 

20 

02 


H  44 


°7  °5  30, 


06 

05  4405  53 


°5 


22 

04  5006 
04  36:07 
04  1 3  °7 


C6  l6  l6 


1 5 

1 6 

1 6 
1 6 


o  1 

*9 

37 


39  1 7 


02 

2; 


03  5007  47 


23  1721  4414  2603  2708  ©9 


23  2021 

2  3  2  3 


i  1 9  20 
120  20 


01  20  10 
00  56  10 
00  3  3  1 1 
00  09  1 1 

No  1 4  1 1 

00  38  12 
01  0212 
01  26  1 2 


09  0401  5013 


08 
27  08 


*3 


1 3 


37  *3 


29 

5° 

1 1 

31 

52 

1 2 

32 
52 

12 

3* 

5° 


l9 

l9 

l9 

>9 


20I23  25 


46 

59 


23 

23 

23 


27 

28 

29 


2 1 


35 

26 


16 


°5 


2 1 
2 1 

2°  54 

43 


20 


20 

20 

20 

20 


I2l23 


24 

3^ 


2  3 
23 


47  2  3 


1 1  07  57103  00  14  09 


2  9  17 
3°  17 


I03  2414  28 
!°3  47  1 4  47 


IO 


20  58 

2  1  09 

2  1  I9 


29’20  3 
29:20  20 
28 

27 


14  07 
13  48 


*3 

1 3 
1 2 

1 2 


03  0408 
02  4008  53 


3 1 


2902  1709 
10,01  5309 
5001  30  10 

3°  01 


1 2 

1 1 


10 
5  1 


23  26 


20  08'  1 1  50 
19  56;  1 1  09 


07  10 

w 


16 

38 

00 

2  I 


OO  44  IO 
OO  2011 

Sou  3  1 1 
00  26  1 1 


*9  43 

l9  3° 

19  17 

21  29  23  20: 19  03 


23  24 
23  22 


21  39 
2 1  48 
21  56 


2  3 
23 


l7 

*3 


18  49 
>8  35 

l8  20 


49 

28 


10 

10 

10  o 
09  46 


43 

°4 

25 

46 


54 

1 1 

28 
1 7  44 


1 7 


l8  DC 

is  if 

18  32 
18  4; 


*9 
l9 
l9 
1 9 


02 

16 

3C 


20  1 1 

20  24 


00  5012  07 
01  131228 
01  37:12  49 
02  00!  1  3  09 


°9  2  5 
09  04 

08  42 


2 1 
2 1 


02  2313 


1*4 


*9*> 

49  2 1 

o8| 


22 

ooj 

22 

09! 

22 

17 

j 

22 

25 

22 

32 

22 

39 

22 

46 

22 

5  2 

22 

5* 

23 

03 

23 

08 

23 

1 2 

2  3 

1 6 

23 

!9 

23 

22 

2  3 

24 

2  3 

26 

23 

28 

23 

29 

23 

29 

23 

29 

2  3 

28 

23 

2  7 

2  3 

26 

2  3 

24 

>  23 

“7  7 
. 

2  3 

!9 

>;23 

16 

'j23 

1  2 

U3 

a  f 


mm 


r  ■■  -  $ ■ 


A  TABLE  of  the  Sun’s  Declination  for  the 
Years  1760.  1764.  1768,  and  1772. 
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A  TABLE  of  the  Variation  of  the  Sun  s  Decli¬ 
nation,  to  every  1  o  Degrees  of  Longitude. 
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To  find  the  Sun’s  Declination,  by  the  foregoing 

TABLES. 


EACH  Page  of  the  foregoing  Tables  contains  the  Sun’s  Decli- 
nation  for  the  four  Years  that  it  is  mark’d  with  at  the  Top,  and 
is  divided  into  thirteen  Columns  ;  the  firft  of  which  to  the  Left- 
Hand,  fhews  the  Day  of  the  Month,  and  the  other  Twelve  the 
Months  of  the  Year,  fo  that  if  it  be  required  to  find  the  Sun’s  De¬ 
clination  for  any  Day,  as  fuppofe  for  Example,  on  the  21ft  of  Auguft , 
1759  :  Firft,  I  look  for  that  Table  that  has  1759  at  the  Top  of  it, 
and  then  right  againft  the  2 1  ft  Day  of  the  Month,  and  under  Auguji ,  I 
find  12,  10,  which  fhews  the  Sun’s  Declination  to  be  12  Degrees  10 
Minutes  North*,  according  to  the  Title  at  the  Top  of  the  Column. 

The  Sun’s  Declination  in  thefe  Tables  being  calculated  for  the  Me¬ 
ridian  of  London ,  if  you  fhould  be  confiderably  to  the  Eaftward  or 
to  the  Weftward  of  London ,  it  will  caufe  fome  Alteration  in  it ;  to 
Cor  reft  which,  the 

Table  of  Variation  of  the  Sun’s  Declination  is  to  be  ufed  as  follows. 

# 

Firjl ,  Look  out  the  Declination  for  the  given  Day  of  the  Month, 
and  for  the  Day  following  it,  and  fubtraft  the  letter  from  the  greater, 
the  Remainder  is  the  Daily  Variation. 

Second ,  Obferve  whether  the  Declination  be  increafing  or  decreafing, 
which  you  may  know  thus  j  if  the  Declination  for  the  Day  following 
the  mven  Day  be  bi^eft,  then  it  is  increafing  *,  but  if  it  be  lead  it  is 

clc  c  rea  fi  n  o*. 

Third,  1 , 00k  for  the  Daily  Variation  in  the  firft  Column  of  the  Ta¬ 
ble,  and  fee  what  Number  ftands  right  againft  it,  and  undci  the  given 
Decrees  of  Longitude;  which  Number  is  to  be  ufed  as  follows. 

If  the  Difference  of  Longitude  be  Eafterly,  and  the  Declination 
increafm it  is  to  be  fubtra&ed  from  the  Declination  found  in  the 
Tables  for  the  given  Day  ;  but  if  the  Declination  be  decreafing  it 

mult  be  added.  ,  ^  .. 

If  the  Difference  of  Longitude  be  Wefterly,  and  the  Declination 

increafing,  it  muft  be  added  ;  but  if  the  Declination  be  decreafing,  it 

mult  be  fubtrafted ;  the  Sum  in  one  Cafe,  and  the  Remainder  in  the 

other  will  be  the  Sun’s  Declination  in  the  Longitude  required. 
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A  TABLE  of  the  Sun  s 


Right  Afcenhon. 
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A  7  ABLE  of  the  Right  Afcenfion  anti  Declination 
oi  home  of  the  moft  Noted  Fixed  Stars. 


The  Names  of  the  Stars. 


Fhe  Bright  Star  of  Aries - . - — 

Me dn fa's  Head ,  Algol - * — _ — 

"The  bright  fide  of  Per  feus - - - — 

Fhe  Bil  l's  Eye ,  Aldebaran  « - - * — . — 

"The  Goat  Star ,  Capella - 

Fhe  Bright  Foot  of  Orion ,  Regel  - - -  - - 

Fhe  Northern  Horn  of  the  Bull  — — —  —  — 

Orion's  Left  Shoulder - - - -  — - 

Fhe  Southern  Horn  of  the  Bull - — 

Middle  Star  in  Orion's  Belt  — - * - - 

Orion's  Right  Shoulder  - - — -  - 

Auriga's  Right  Shoulder  - * - — 

Bright  Foot  of  Gemini - - - - 

Fhe  Hog  Star ,  Syrius - - - -  ■ — 

Caftor ,  or  the  Head  of  the  Northermoft  Fwin  — 

The  little  Dog  Star,  Procyon - - - — 

Pollux ,  or  the  Head  of  the  Southermejl  Fwin - 

Hydra's  Heart - - - -  - - •“— 

Fhe  Lyon's  Heart ,  Regulus  - - - - * - 

Fhe  Lower  of  the  Pointers  — — - - - 

Fhe  Upper  of  the  Pointers  - ” 

Fhe  Lyon  s  Fail,  Deneb  — - - -  — — — - 

Upper  of  the  two  lajl  in  the  fquare  of  Great  Bear 

Fhe  Firft  in  the  Great  Bear's  Fail  — —  - - 

fhe  Virgin's  Spike - - 

Fhe  middle  of  the  Fhree  in  the  Great  Bear's  Fail 

Lafi  but  one  in  the  Fail  of  Hydra - —  •  " 

Laft-in  the  Great  Bear's  Fail - - - - 

Ar  blur  us  - - - - - - * 

Bright  Star  in  the  Southern  Ballance - — — 

Foremojl  Guard  — •• — —  — — 4  _ ' _ j 


Right 

Declina- 

Afccn. 

tion. 

H. 

M 

D. 

M. 

OI 

53 

22 

t  7  N 

02 

52 

39 

59  N 

°  3 

07 

48 

58  N 

O  4 

2  l 

J5 

59  N 

04 

59 

45' 

,  43  N 

05 

OI 

08 

28  S 

05 

09 

28 

21  N 

05 

IO 

06 

04  N 

°5 

2  1 

20 

56  N 

05 

22 

01 

25  S 

05 

5 2 

°7 

20  N 

05 

44 

44 

54  N 

06 

20 

1 6 

38N 

06 

3  4 

1 6 

23  S 

07 

J7 

32 

24  N 

°7 

24 

05 

49  N 

07 

28 

28 

36  N 

09 

1 6 

°7 

37  S 

°9 

53 

'3 

09  N 

JO 

45 

57 

41  N 

10 

46 

63 

03  N 

1 1 

35 

l5 

55  N 

12 

02 

58 

35  N 

12 

41 

57 

18  N 

T3 

12 

°9 

52  S 

l3 

1 1 

56 

22  N 

04 

21 

43  s 

13 

36 

50 

31  N 

14 

03 

20 

3°  N 

14 

35 

14 

53  S 

14 

5 1 

75 

15N 

T>  •  f  . 
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A  T  A  B  L  E  of  the  Fixed  Stars. 


The  Names  of  the  Stars. 


Bright  Star  of  the  Crown 


Bright  Star  in  the  Serpent's  Neck 
cThe  Scorpion's  Heart ,  Antarcs  - 

‘Che  Head  of  Hercules  — - - — 

In  the  Head  of  Serpentarius 


Bright  Star  in  the  Dragon' s-IIead 

Lyra,  or  the  Harp - 

Swan's  Beak - - - - 

Bright  Star  in  the  Eagle  - - 

L he  Swan's  Fail - - 

Pegafus's  Mouth - 

Fomelhaut 


Pegafus's  Wing, ,  Marchab - 

Pegafus's  Leg,  Scheat  - — 

Cephas's  Knee  ■ - 

<Lhe  Head  of  Andromeda  - 

End  of  Pegafus's  Wing,  Algenib 
Pole  Star 


Girdle  of  Andromeda 


% 

A  TABLE  of  the  Right  Afcenfion 
and  Declination  of  the  Crofters. 


The  JVeftermofi  of  the  two  middle  Stars 
The  Eaftermoft 


The  Northermojl  or  higbeft  Star  — 
The  South ermojl  or  Lowejt - 


Right 

Declina 

Afcen. 

nation. 

H.  M. 

D. 

M. 

15  22 

27 

33  N 

1 5  3 1 

°7 

18  N 
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Afcen. 
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io  work  nn  Ooicrvntion,  Or,  to  find  the  Latitude? 
or  the  Place  by  the  Tables  of  the  Sun  or  Stars 
Declination,  and  their  Zenith  Diffance,  &c. 

Note,  \  \T  HEN  you  take  an  Obfervation  of  the  Sun,  by  the 
\  V  common  Sea-Quadrant,  the  Degrees  and  Minutes  that 
your  fight  Vane  Hands  at,  being  added  to  the  Degrees  that  your 
Shade  or  Glafs  Vane  Hands  at,  will  give  the  Zenith  DiHance  (or 
Complement  of  the  Meridian  Altitude)  with  which  and  the  Decli¬ 
nation  found  in  the  Tables,  you  may  find  the  Latitude  as  follows. 

Firft ,  Take  Notice  whether  the  Sun  or  Star  be  to  the  Northward 
or  to  the  Southward  of  you  at  the  Time  of  Obfervation  ;  if  they 

are  to  the  Northward,  call  your  Zenith  DiHance  North  j  or  if  they 

are  to  the  Southward,  call  it  South.  Then, 

Second ,  If  the  Zenith  DiHance  and  Declination  are  both  North, 
or  both  South,  fubtraft  the  lefier  from  the  greater,  the  Remainder 
will  be  the  Latitude  you  are  in,  of  the  fame  Name  with  the  Decli¬ 
nation,  if  that  be  greater  than  the  Zenith  DiHance,  otherwife  of  a 
contrary  Name. 

Example  i Jl,  Being  at  Sea  on  the  23d  of  Auguft ,  1759,  I  obferved 
at  Noon,  and  had  on  my  Quadrant  8.34,  (and  the  Sun  to  the 
Northward  of  me)  what  Latitude  am  I  in  ? 

Zenith  DiHance - 8.34  North 

Declination - 11.3°  North 

Latitude  by  Obfervation - 2.56  JNortli 

•  > 

Example  2 dy  Being  at  Sea  on  the  23d  of  December ,  I  took  the 
Altitude  of  the  Dog  Star  Syrins ,  (on  the  Meridian  to  the  South¬ 
ward  of  me)  60.00.  I  would  know  the  Latitude  ? 

Note ,  In  all  Cafes  (except  where  the  Objedt  is  obferved  on  the 
Meridian  below  the  Pole)  if  the  Meridian  Altitude  be  given  infiead 
of  the  Zenith  DiHance,  (as  it  is  in  this  Example)  then  fubtraft  it 
from  90.00,  and  the  Remainder  will  be  the  Zenith  DiHance. 

Meridian  Altitude  from  90.00,  leaves  the  Zen.  DiH.  30.00  South 

Star’s  Declination,  (by  the  Table)  - - - - 16.23  South 

Latitude  by  Obfervation - - - -  1 3*37  North 

'  To 


\  yj 


i 

To  work  an  Obfervation. 

Cafe  the  2d,  U  the  Sum  will  be  the 

and  the  other  South,  a  ^?th  the  Declination. 

Latitude  in,  of  the  fa®  the  d  Gf  November,  1759,  I  ol^ervfd 

my  Quadrant  8.,7.  (and  *=  Nor"' 

ward  of  m ej  I  demand  the  Latitude  . 


Zenith  Diftance 

Declination - - 

Latitude  by  Obfervation 


08.17  North 
15.06  South 

■23.23  South 


Example  2d,  Being  at  Sea  °'lthV2V?  £^”?on  the  Meridian  to 


Complement  Altitude,  or  Zenith  Diftance- 

Star’s  Declination - ' 

Latitude  by  Obfervation- 


39.00  South 

38Ji_Nordl 
77  33  ^ordl 


The  foregoing  RuleSftar^tu°aefC' ^upon^heMeridian  above  the 

tSL  rbut  JE fiS5«A ^  E-^a^e^  £  £ 

inV  ^4  Hou;s  th-^-eat 

Jhich  obfer- 

vation  take  the  following  Rule.  Meridian  Altitude, 

Add  the  Complement  of  the  Declination  to  the  Mencua 

the  Sum  is  the  Latitude  of  the  fame  Name  wit  1 

Example,  Being  at  Sea  I  took  the  Altitude  of  the  Pole  btai 

Meridian  below  the  Pole,  46.21,  I  demand  the  Latitude  . 

_  _ _ _ _ _ _  46.2I 

_ _ _ _ _ 02.00  North 


Meridian  Altitude  - - 

Complement  Declination 

Latitude  by  Obfervation 


48.21  North 
The 
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The  Efe  of  the  TABLES  of  the  Sun’s  and  Stars 

Right  Afcenfion,  in  finding  what  Time  any  known  Star 
will  be  upon  the  Meridian,  on  any  given  Day. 

Rnk,  Look  tor  the  Right  Afcenfion  of  the  Sun  and  Star  in  the 
foregoing  Tables,  and  fubtraft  the  Sun’s  Right  Afcenfion  from  the 
Stars  j  but  if  the  Sun’s  Right  Afcenfion  be  biggeft,  add  24  Hours 
to  the  Star’s  Right  Afcenfion,  and  then  fubtra£t  the  Sun’s  from  it, 

the  Remainder  will  be  the  Time  of  the  Star’s  coming  to  the  Meri¬ 
dian,  after  Noon. 

Example  \ ft,  What  Time  will  the  Lion's  T ail  be  upon  the  Meri¬ 
dian,  on  the  14/A  of  April?  h.  m. 

Star  s  Right  Afcenfion  ■  11. 

Suns  Right  Afcenfion  - — - .01.32 

Time  the  Star  will  be  on  the  Meridian - —10.03  at  Night 

Example  2d ,  What  Time  will  the  Bull's-Eye  be  on  the  Meridian, 
on  the  26th  of  Odlober ? 

Star’s  Right  Afcenfion  4I1.  22m.  add  24I1.  makes  28.22 
Sun’s  Right  Afcenfion - 14-04 

Time  the  Star  will  be  on  the  Meridian - 14.18  Afternoon, 

that  is,  at  18m.  pa  ft  2  in  the  Morning. 

To  find  what  Star  will  come  upon  the  Meridian,  at  any  given  Time. 

Rule,  Add  the  Time  from  Noon,  to  the  Right  Afcenfion  of  the 
Sun,  the  Sum  will  be  Right  Afcenfion  of  the  Star  required  to  be 
known,  with  which  enter  the  Table  of  the  Star’s  Right  Afcenfion, 
and  find  what  Star’s  Right  Afcenfion  agrees  with,  or  comes  the 
neareft  to  it,  and  that  is  the  Star  required. 

Example  lft,  I  would  know  what  Star  will  be  on  the  Meridian, 
about  Eight  at  Night,  on  the  7th  of  April ’  h.  m. 

Sun’s  Right  Afcenfion - - -  01.06 

l  ime  from  Noon - -  08.00 

Right  Afc.  of  the  req.  Star,  the  neareft  to  which  09.06  is  Hydra's  Heart 

Example  2d ,  I  would  know  what  Star  will  be  on  the  Meridian,  at 
^  part:  2  in  the  Morning,  on  the  2  6th  of  June.  h.  m. 

Sun’s  Right  Afcenfion - *  06.22 

Time  from  Noon - ■ —  1 4- 1 5 

Rt.  Afc.  of  req.  Star,  neareft  to  which  in  the  Tables  20.37  is  Szvan'sTad 

A 
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A  TABLE  of  the  Latitudes  and  Longitudes  of 
places,  accounting  the  Longitudes  fiom  the  hdc- 

ridian  oi  L  0  IV  D  0  IV. 


Places  Names. 

The  Coaft  of 

Evglt xnd. 

11.1  WICK  — ■  ■" 

Newcaftle - * 

OLUCK.IUIX  — . — 

op  urn  —  — 

Yarmouth - — 

.LiVJIlLiUU  ' 

North  Eoreland  — 
Beachy  Head  - 

X  Ui  LlallU  —  . . 

O  lili  L  "■■■  "  ™  ""  u 

ijl/,aIU  ' 

JL<  till  LI  0  X-iilvl 

St.  Mary  Scillv - 

Hartland  Point - 

-1— *14.11  viV  J  niv 

St.  David’s  Head  — 

w (ti  lv  T  1  vi L 

Latitude 


Longitude 

O 


D. 

M. 

D. 

55 

48 

01 

55 

12 

01 

54 

33 

01 

53 

45 

00 

52 

40 

01 

5  1 

32 

00 

51 

25 

01 

5° 

46 

00 

5° 

33? 

01 

5° 

30  2 

J  XT 

02 

5° 

°7 

°3 

49 

57  S 

05 

5° 

06  g* 

06 

49 

57  of 

06 

5 1 

06 

04 

5  1 

20 

04 

5 1 

33 

04 

5  1 

00 

°5 

5  2 

44 

05 

53 

23 

04 

53 

20 

°3 

54 

25 

°3 

54 

47 

°3 

The  Coall  of  Scotland, 


Glafcow - 

N.  Part  of  Sky  Isle 
N.Part  of  Lewis  Isle 

St.  Kilday  - 

Farra  Head  - 

Isles  of  Orkney  — 
Shetland  S.  Point — 
Buchanefs - 


55 

57 

5^ 

57 

5** 

59 

60 

57 


52 

45 

20 

52 

34 

10 

04 

45 


o 


t"1 


n> 


°4 

°5 

°7 

°9 

°5 

°3 

02 

01 


M. 


45W 

30W 

25W 

13  E 
40  E 
00  | 
24  E 


25 


E 


23 
44 
47 
1 4 

00  ^ 
10  £ 

35 1- 

J  c 
40  r. 

C rq 

35  ~ 

22  £L 

CD 

OO  * 

5° 

00 

30 

°5 


45  J 
20 

45? 

i  o  3 
Crq 

22  £• 
OO  &. 
l8  * 


Places  Names. 

Latitude 

D.  M. 

Aberdeen - 

Duwdee - 

Eden burg - 

57  24  n 

56  2  8  N 

55  53  N 

Longitude 


D.  M. 


01 

02 

02 


40W 
40  W 

59w 


The  Coall  of  Ireland, 


Dublin 

Wexford  - 
Waterford 
Cork  — 


Cape  Clear 
Limeric  — 


Galway 

•'l*  1 

■uine 


Head  - 
Londonderry 


Bell  fall 


53 
5 2 
52 
5 1 

5 1 

c  2 


1 2 

1 3 

°9  f 
49  g. 

1 7 

t-1 
23  C 


OO 

07 

08 

°9 

1 1 

°9 


56 

27  ^ 
4°J? 

30  5 
10  r 

c 

3 


53 

-  M  M* 

°/  s 

°9 

40 

j  ^ 
►— • 
r-> 

53 

20 

CD 

1 1 

*5 

ft 

55 

OO  * 

°7 

5° 

• 

54 

39 

06 

30 

The  Coaft  of  Holland  and  F lander 


s. 


scaw - 

Helighland 
Hambrough 
Emben  — 
The  Fly  — 
The  Texel 
Amfterdam 
Rotterdam 
The  Brill  — 

Sluice  - — 

Calais  - 


57 
54 
53 
53 
53 
53 
,  52 

Is* 

52 

5 1 

50 


30 

24 
4 1 
°5 
*5 
lS 
2  3 
55 

GO 

H 

58 


o 

>-t 


l 


c 

c- 

CD 


IO 

08 

10 

°7 

°5 

°5 

°5 

°4 

°4 

03 

^o  i 


20 

35 

35  £ 

35  n 

30  r 
J  c 
IQ  3 
03 

04  £ 

c: 

30  c 
v  a 
OO  * 

43 

54 


The  Coal!  of  France  and  Portugal, 


Diep - 

Cape  de  Hague 

Galkcts - 

Guernfey - 


49 

49 

49 

49 


56  N 

47  N 
jo  N 

33  N 


01 

02 

02 

02 


©9  J 
OO^ 
ZO\\ 

20  W 


O 


(  9»  ) 


A  TABLE  ot  Latitudes  and  Longitudes. 


Places  Names. 


The  Coaft  of  France 
and  Portugal. 


Morlaix 
Ufhant  — 
Breit  — 
Pen  mark 
Bell  I  fie 
Nantz  — 


Bland  Dieu 
Ifle  of  Ree 
Rochel - 


Bourdeaux 
Bilboa  — 


Cape  Ortcgal 
Cape  Finiiter 
Oporto 


Burlings - 

Rock  of  Lifbon — 
Cape  St.  Vincent 
Cadiz - 


Cane  Trefalgar- 

4.  O 


Latitude 

Longitude 

D. 

M. 

D. 

M. 

48 

33 

°3 

49 

48 

3° 

°5 

02 

48 

23 

°4 

25 

47 

48 

04 

24 

47 

20 

03 

16 

47 

01 

39 

46 

34  £ 

02 

*3  ^ 

46 

IO  £ 

01 

3°  A 

4  6 
44 

IO 

5°£ 

01 

00 

1 1  1 

38A  1 

43 

M  • 

29  % 

02 

58°S*  1 

44 

°4g- 

°7 

43  g. 

43 

1  2  * 

°9 

4°" 

41 

IO 

°9 

25 

39 

35 

09 

24 

38 

54 

°9 

5° 

3. 6 

53 

09 

06 

36 

33 

06 

01  1 

36 

10 

06 

01 

Places  Names. 


Ancona- 
Venice  - 
Lepanto 


Cape  Matapan - 

Cape  St.  Angelo  — 

Athens - 

Cape  Martelo  S.  } 
'part  of  Negropont  S 
|Cape  Monte  Sandto 


Ephefus 


On  the  Main  Continent  within  the  Straits. 


36 
36 
38 
38 

4 1 

43 

43 

44 
43 

41 

40 

Cape  Sp^rteventuro  j  37 

Cape  Collone  -  38 

Gallipoli - !  39 

(Cape  St.  Mary -  39 


Gibraltar - 

Cape  de  Gat 

Cape  Paul - 

Cape  Marti n- 

Barcelona - 

Marfeilles - 

Toulon - 

Genoa - 

Leghorn - 

Rome  - 

Naples 


1 2 

40 

*5 

46 
26  £ 
18  8 
07  ^ 

2  r  C1 

P 

28  s- 

54| 

5 1  * 

5? 

56 

56 

45 


04 

01 

00 

00 

02 

°5 

c6 

08 

10 
1 2 

14 

16 

18 

18 

19 


53W| 
40 \V 

°5 

40 

18 

27 

02  w 

35  § 
45m. 
46  § 

5  >  o 


°5 

43 

co 


43 
45 

38 

36 

36 

37 

38 

40 
40 
40 
38 
38 
36 

36 
34 

3 1 

32 
32 
32 
3/ 

37 

!37 

Cape  de  Ties  Forcas  35 

f  etuan - j  3  5 

Ceuta - ;35 

Pangier  - - - - '35 


Scandaroon 
Tripoli 


Alexandria, 


Tripoly- 


Cape  Bona 

Bona - 

A 1  crier  - — - 


Latitude 


Longitude 

O 


M. 

D. 

M. 

40 

H 

26 

25 

1 2 

IO 

IO 

22 

52 

33 

22 

41 

32 

z3 

5'6 

58 

24 

°5 

°7 

25 

°3 

26 

25 

C2  W 

P 

33 

2  7. 

2  0  ^ 

597 

28  3 

r* 

oo 

s67 

25c'q 

01 

3° 

r 

p 

r—t 

27 

32 

53  s' 

46^ 

34 

>—  • 
rt 

r— 

30  ■ 

38 

D- 

rc 

36 

*5 

10 

30 

19 

48 

2 1 

25 

21 

16 

17 

54 

*3 

10  • 

°3 

1 1 

°4 

02 

08 

J9 

°5 

°3 

16 

3° 

02 

04  W 

27 

°5 

06  w 

54 

°4 

45  W 

42 

°5 

22W 

Islands  within  the  Straits. 


Alboran  — 
Formentaria 
Yvica  - 


Majorca  City 
Port  Mahon  - 
Gallita - 


;S.  end  of  Sardinia  - 

N.  end  of  Corftca — 
I 


35 

54 

02 

29VV'; 

38 

33 

2 

0 

01 

55 

i 

*■ 

38 

5° 

*4 

r7 

k-r- 

01 

40 

p  1 

39 

3° 

03 

°3 

39 

42 

l 

P 

r*t 

04 

1 2 

0  . 
»  1 

37 

41 

• 

r t 

r; 

08 

44' 

! 

►0 1  •  < 

rt 

38 

46 

Co 

ft) 

°9 

1 2 

c:  ; 

►0  V 

42 

56 

°9 

5° 

9  i 

i 

,  Longitudes. 


Tlaces  Names. 


Iflands  within  the 
Straits . 


Gor.gona 
Captia 
Lilboa 
Meftina 
Maritimo 
'Cape  Paffaro 
Malta 
Corfu - 

Zephalonia 

'Zant - — 

Morea  — - 
Lemnos 
Scio 


Latitude  Longitude 


D.  M.  D.  M* 


34 

03 

45 

07 

1 2 
38 
53 
42 
1 5 

46 

52 

59 

22 


C.  St.  John  Weft  7 
end  of  Candia  J 
CapeSolomonEaft  ) 
end  Oi  Candia  3 
City  of  Rhodes*  - 
Weft  end  of  Cyprus 
Eaft  end  of  Cyprus 


36 

35 
39 
3« 

37 

36 

39 

33 

35  *5  |H 


Z 

o 


c 

fa¬ 

rt 


09 

H 

1 1 

16 

*7 
1 5 

1 4 

20 

2 1 
21 
21 

35 

26 


Places  Names. 


Latitude 


D.  M. 


38 

54 
00 

20 

°9 
40  I 
32  £fj 
06^ 
00  £ 

HoS 
32e 
37  o 

1 2 

00 


A  Hi  nee - 

ape  3  Points 

River  Volta 


Longitude 


D.  M. 


35 

36 

34 

35 


00 

42 

57 

31 


27 

28 

32 

35 


08 


River  Formofa 
Cape  Formofa 
Mew  Call  aba  r 
Old  Callabar 
River  Camaroons  ■ 
Liver  Angra 

Cape  Lopez - " 

River  Congo- - 

Angola - *“ 

Cape  Negro- - 

Cape  St.  I  homas 

Cape  Bona  Efperance 


Weftcrn  Islands. 


The  Coaft  of  Barbary  and  Gurney, 


Cape  Spartel- 
Sallee 


Cape  Cantin— 
Cape  de  Geer 
Cape  Baj adore 
Cape  Olerado 
Cape  Blanco— 
Senegal* 


Cape  de  Verde 
River  Gambia 
Sierralion 


Cape  Monferado 
Cape  Palmas  — 
jaque  Jaque - 


35 

5° 

°5 

49 

33 

5 1 

06 

25 

32 

36 

09 

10 

3° 

26 

No 

O  O 

10 

1 5 

56 

35  ^ 

23 

41  5. 

*5 

5°Sr> 

20 

32  j_ 

17 

35  r 

H 

13 

28  s. 

43  S 
ot>  S' 

16 

1 7 

1 5 

2>,s 

20°s. 

3  1  1 

08 

36 

\  2 

57  * 

06 

05 

10 

02 

O4 

13 

c6 

45 

•c4 

.16 

02 

47 

St.  George 
Tercera  — 
St.  Michael 
Jsf  Maries 


39 

54  zl 

30 

39 

32  0 

3° 

38 

53  g* 

28 

38 

4°r 

27 

38 

52  £ 

26 

33 

57  £ 

25 

38 

06  ^ 

23 

•  36 

59 

55  4 

54< 
1 5  ^ 


)  n 


(  Joo  ) 


A  T  A  IS  L  E  of  Latitud^dToi^^ 


Places  Names. 


Cape  de  Verde 
Jilands. 


Latitude 


St.  Vincent 
St.  Lucia  — 
St.  Nicholas 
Brava  ■ - - 

Fueo-o  - - - 


St.  jago  — 
I  Lie  of  May 

:  Hie  Sal - 

Bonaviita  — 


D. 

M. 

D. 

*7 

°4 

24 

l7 

00  2 

24 

16 

50  ° 

2  ^ 

*4 

28  5- 

24 

H 

s°r 

23 

J5 

08  a. 

ft 

22 

*5 

M  g. 

22 

16 

50  P 

22 

16 

05 

22 

Longitude 


Places  Names. 


39 

30  < 

48  n 

02  e 

41  o 

5^rja. 


jVifegapatam — 
,Cape  Palmiras 

.Ber.p-a  1 
&  » 


Q- 


|Cape  Negrais 
i  Malacca 


°7 


Thee  Southern  Iflands. 


St.  Matthews 

j  Afcenfion - 

St.  Plellena  - 
Fernandepo  - 
Princes 


I  5t.  Thomas 
Annabona — 


01 

30  s 

06 

°7 

40  S 

*4 

16 

00  S 

06 

02 

40  N 

10 

01 

40  N 

09 

00 

CO 

08 

02 

10  S 

°7 

01  W 
25W 
14W 
30  E 

1 5  E 
20  E 


Siam  Entrance  - - — 

Cambodia  Entrance 

Cochin _ _  _ 

Canton _ _ _ 

Amoy  or  Quemoy— 

Lampo  — — _ 

Nanquin  - 


Latitude 


D.  M. 

l7  43 
20  42 

22 


*7 

23  o 
02  21  2 


l6  2  7  ** 


H 
10 

r4  05  c 


,8^ 
28  * 


Longitude 


Ho* 


23 

24  35 

29  59 

32  55 


83 

57 

87 

52 

92 

21 

93 

00 

w 

p 

1 02 

10 

S' 

1 00 

55 

tr1 

0 

1 10 

34a? 

Ic7 

56 

M  • 
ft 

G  j 

11 3 

06 

Pu 

CD 

1 16 

5° 

• 

1 20 

35 

1 20 

01 

The  Coafts  on  the  Main  Continent  in 
the  Eaji-Indies. 


Jape  Lagulias  - 
Jape  Corientes- 
VIofambique  — 
Liver  de  Fugos- 

ape  Baflos 


'ape  Guardafoy 
"ape  Rofulgat  — 

ape  Muca  - 

>uifera - r- 

5urrat  • - 

jo; 


)a^r- 

Jallmut 

Jochin 


.'ape  Comarine - 

;ort  St.  George  — 
)ew  Point  - 


34 

54 s 

2  1 

23 

40  S 

36 

!5 

04  S 

4 1 

00 

14  s 

4i 

°4 

06 

47 

1 1 

44 

5* 

22 

4i 

59 

23 

32  ^ 

0 

59 

29 

45  g. 

49 

2 1 

*°  t- 

72 

*5 

3  *  s 

73 

1 1 

75 

09 

54  S' 

75 

07 

50 

77 

*3 

I  I 

80 

16 

08 

81 

20 

l7 

10 

J5 

38  w 
20  p 

45  ? 
45  § 

20  w. 

r-r 

2st 

5  °P 

3° 

55 

25 
32 

32 


Iflands  in  the  Ecift-Indics, 


Madagafcar  }  S.  end 

or  St.  Lau-  C 

rence - JN.end 

Mayetta  . _ 

Mohilla  . _ _ 

Comero  — 

St.  Juan  de  Nova — 
Mauritius 


25  4  7  (46  io 


Digo  Royes  • — 
Romiras  de  £ 
Caitelamos  S 
Amiterdajn  — 
St.  Brandon  • — 
Diego  Gratiola 
Quabella 


Baflos  de  Chagos  — 
^  as  de  Diego  Rays- 

Maldivia  4Fen.d 

/  S.  end 

A  /v  t  •  ^ 


Malique 
Sacatra  — . 
Abdeleur 


12 

*3 
1 2 

1 1 
16 

20 
19  SQh 

28  45  £ 

o 


10 

I  O 

°5 

4°? 
.30  5 

10  r 


38 

16 

08 

°3 

06 


40 

38 

40 

53 

55 


00 

°7 


20 


H  * 
25 

09  00 


00  25  ^ 


12  21  & 

re 

04* 


12 


5* 

45 

44 

43 

42 

52 

61 

67 
72 

64 

68 

52 

68 

72 

73 
76 

72 

54 

53 


38 

23 

5° 

40 

55 

3°g 

!7r 

45cl 
3°  § 
25  £ 
36  ‘ 
45 
00 

c4 

22 

58 

°5 

04 
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A  TABLE  of  Latitudes  and  Longitudes. 


Places  Names. 


Iflands  in  the  Eajl- 
Ittdies . 


G.  Gallo,  in  Zeloan 
Yas  de  Amber 

Andaman - 

Nicobar 


SumatraNW .  end — 
Verkins  Island 

NafTau  Island 
Bencola 


Sumatra  SE.  end  • — 

ingano- - 

Selam - 


Latitude  Longitude 


06 

oo 

I  2 

°7 

°5 

02 


Princes  Island  - 
Bantam  in  Java- 
Batavia  - - 


Java  E.  end  - - - 

Straits  of  Sundy  — 
Banca  S.  end 


Borneo  S.  point  — 
Bandy  Isles 


Celebes  J 

Mindano  \V.  point 
Borneo  N.  point  — 

Lucoiua  |  N£  point 

Anian  if  Poilf 
(  E.  point 

n  r  (  S.  point 
Formofa<XTr  •  „ 
(  N.  point 

Pifcadore  Isles - 

Island  Chufan 


02 

03 

°5 

°5 

08 

06 

06 

06 

08 

06 

03 

03 

°4 

°5 


,  (  SE.  point 

Japan  |  SVy.  poin 


D.  M.  D.  M 


07 g  81  15 

OO  n 


IO  H 

I  1  P 
f-r 

22  p 

22^ 

n 


54 


52  30 

93  32 

93  4° 

94  5° 

94  °7 

99  32 

104.  08 

103  10 

43 


Places  Names. 


Latitude 


The  Coaft  of  A- 
tnerica  in  the 
South-Sea, 


D.  M. 


Longitude 


D.  M. 


Cape  St.  Sebailians 

Cape  St.  Lucia - 

Cape  Corientes - 

Aquapulco  - - 

Aquatulco - 

Guatimala  - 

Panama - 


2  2  *  N 

,  -> 

30  IOI 
CO 

20  o  102  I3 
30  I04  02 

1 1  f IO?  55  M 

16  g.  106  46^ 
32  1.1 13  3°^ 

02  n  103  4 6  O 

20  1 1 06 

54  | 

55 

10 


01 

06 

°7 

1 2 

18 

]9 

]9 

22 

25 

23 

30 

35 

35 


45  °S. 
"  3  37  S 
127  17  n> 

I  19  O7 
I  2  I  20 
ll9  I5 

1 1 3  °5 


42 

23 

19 

17 
lS 
H 

08 

Bay  Bonaventura  —  03 
Isle  Gallopega -  00 

06 

1 2 

18 

29 
33 
39 

46 

52 
57 


45 

20 

4°  8 

05  £* 

tr* 

w 


I  2 


7 


z/ 

25 

5° 

24 

00 


c. 

p- 

o> 


Cape  del  Ajugo  — 

Lima - - - 

Arica - 


La  Serena - - 

I.  Juan  Fernando  — 

Baldivia - 

Port  Steven  - 

Cape  Victory  - 

Cape  Horn  - 


3° 

15  CO 

29 1 
00  S3' 

15 

35 

5° 

00 

58 


hi 

1 109 
104. 
102 

IOI 

81 

78 

90 

84 

77 

73 

76 


55 

46 

30 

18 

°3 

00 

52  3 

06  S 

rt 

10  r 

CO  c 
J  3 
3  OCrQ 

IO  c 

P- 

22  a 


tr< 

00 

18 

r-t 

f—  • 

81 

10 

r-f 

** 

p- 

82 

36 

o> 

• 

33 

10 

79 

55 

40 
40 

IO 

30^  120  IO 

35  ~ 

3° 


$  i  1 20  05 


cr  ^  I 

55  £ 1 1 
00 


107  00 

°9  55 

id-  1 19  56 

30  14  20  45 

n8  35 
120  35 

>4°  3° 


3° 

33 

3° 

00 


128 


30 


The  Coall  of  Brazil  from  Cape  Horn 
to  Cape  Roque. 


Magellan  E.  entr. 
River  Julian 


Cape  Blanco  near  £ 
River  Camaroons  % 
Buenos  Ayres  or 
River  Plate  — 

River  Grand - 

St.  Katherines  - 

Cape  Frio - 

Spirito  Santto  - 
P.  Segura  - - 


48 

46 


00 

40 


CO 

o 

c 


36  10  3* 


Bay  Todos  S  nftos 
River  St.  Francifco 


31 

27 

23 

l9 

16 

1 2 
10 


tr* 

r  -  p 

j)  rt 
m  • 

5°  » 

00  fr 

59  * 

3 1 

46 

5° 


75 

74 

72 


34 


rt 


57  54  ^ 


52 

49 

42 

42 

40 

4* 

37 


oao" 

OOo^ 
20  § 
10  S' 

35  * 

00 

50 
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A  T  ABLE  of  Latitudes  and  Longitudes. 


Places  Names. 

Latitude 

Longitude 

The  Coafl  of 
Brazil,  Sec. 

% 

D.  M. 

D.  M. 

Cape  St.  Augufline- 

08  35  s 

35  eoW 

Cape  Roque - 

05  00  S 

35  47 w 

Pridian  de’Cunha — 

37  05  S. 

1 0  2  4  W 

Trinidad  a - 

20  30  S 

30  00W 

Main  Continent  in  the  Weft-Indies. 


<.  Amazons  Entr. 

North  Cape - 

Surinam - 

Oronoque - 

.'ape  Conquibaca — 

Carthagena  - - 

jeots  Settlement  — 
Nicaragua  Entrance 

Cape  Catoche  - 

Campechy - 

La  Vera  Cruz  - 

Efcondido - 


Jape  Florida 


oo  oo 
02  05 

06  25 

08  152 

12  40  ^ 

10  2  8  Sr 

08  30  £• 


49  56 

49  5 6 

56  50 

59  25  $3 


Places  Names. 


St.  Bartholomew  — 
St.  Martins 
Angmlla  - 
1  Virgins - 


St.  Cruz 
Bieque 


; Porto  Rico  St.  Johns 
St.  -Domingo  Hifp. 
Port  Royal  Jamaica 
.EalE  end  of  Cuba  — 
Havanna - 


7° 

75 


1 1 
2 1 


n  r  »-*  • 

25  £ 
10  p. 

rt 


19  30  * 

I9  12 

30  20 

24  57  l 'So  30 


4-2  rt) 

*  tii 

21  r 


73  45  a 

84  I  5  WQ 
86  10  £ 

CL- 

QZ  IO  (i 
g7  48 
89  30 


The  Caribbee  Islands. 


Trinidado- - 

Tobago  W.  end  — 


Granado 
Carbadoes — 
it.  Vincent 
it.  Lucia  — 
Vlartinico  — 
Jominico  — 


Carigallante- 
Guardalupe  • 
Vlonferat  — 


I  o 

I I 

1 1 

12 


*5 

10 


\ntigua 
4  evis  - 


57 

5* 

1 3  l2X 
1 3 
M 
*5 

15 

16  10 

16  45 

'7 


6q  1 7 

59  10 

60  20 

58  JO 


1  2  ^ 


it.  Chriflophers 
iarbuda - 


*7  °5 
1 7  *7 

i:,7  56 


60 

5  5  |  1 60  04  ^ 

43  ^  ,’60  54  r 

23  eT  1  60  3°  § 

cod*  60  20  0 

1  6i 

62 

61  43 

62  32 

62  40 

60  40 


ru 


°5 


1 5  eL 
*5" 


Bay  of  Hondy  - 

Cape  St.  Antony  — 


Latitude 


D.  M. 


:l7*.  5 2 
18  06 

18 

■i  8 


*7 

30  2 

fX7  -5  2  3 

18  co  ch 

1-8  3O 
1 8  25  § 

1-7 

20 

22  40 

22  45 

21  45 


Longitude 


D.  M. 


4°i. 

i5  ? 


62 

62 

62 

63 

63 

63 

65 

69 

7^ 

73 

82 

^3 

8c 


Bahama  Islands. 


Bermudas - 

N.  point  of  Baha¬ 
ma  Bank  - 

Bahama  Ifland  — 


s 


Abacco  S.  point  — 
Harbour  Ifland 


(Andros  N.  point  — 

’Providence - 

jlllatkera  St.  point — 
Cat  Ifland- 


Watling  Ifland' 

Rum  Key - 

Exuma 


Crooked  Ifland 
N.  point  — 
Atkins  Key  — 
Meraparvouz 


Atwoods  Key  — 

French  Keys - 

Mayaguana - 

Hoglfies - 


06 

10 

J3 

25  3 
3°& 

15  r 

37  J 

3°  §• 

32  p- 

55" 

55 

40 

32 


32 

25 

63 

40 

28 

00 

78 

35 

26 

5° 

79 

36 

26 

00 

73 

46 

25 

37 

76 

47 

25 

10 

78 

5° 

25 

00 

77 

20^ 

24 

4°Z 

75 

56™ 

24 

25  2 

75 

09  r 

24 

°L 

74 

35  § 

23 

45 » 

74 

50CTQ. 

23 

22  p 
c 

75 

55  a 

22 

56^ 

74 

n 

12  • 

22 

‘*7 

74 

°5 

21 

58 

74 

45 

23 

10 

73 

35 

22 

4° 

73 

40 

22 

35 

72 

46 

21 

*7 

73 

55 

- - - 
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A 


TABLE  of  Latitudes  and  Longitudes. 


Places  Names. 


Bahama  IHands. 


H  me  ago - 

Caicos  Bank.  N. 


latitude 


D.  M. 


Longitude 


D.  M. 


point - 

Turks  Ifland- 
[Abpolho  N-  po^t- 
plate  Wreck- - 


20 

21 

21 

21 

20 


52  N 
50  N 


n 

7 1 


46W 

i5w 

08W 
60  06W 

L~  ,cW 


Places  Names. 


The  Coall  of  Hud - 
Jon's  Bay  and  Straits 


The  Coaft  of  Carolina, 
land,  Penftlvania,  He 
Neivfcu  nddand. 

Charles  Town  up-  , 
on  Afhly  River  J 
Cape  Hatteras 
Cape  Henry  - 
Cape  Charles 
Cape  Hinlopen 
^Long  IBand 
Mew  York 
Cape  Cod 
Bofton  - — 

Cape  Sable 
I  fie  Sable 
Cape  Britain 

Quebec  - - 

Bay  of  Breft 
Bell  Island 
Cape  St.  John 
Cape  Bonavifta 
Trinity  Bay  Entr. 
Conception  Bay  — 

St.  John’s  Harbour 
Bay  of  Bulls 
Cape  Race 
Cape  St.  Mary 
Placentia 
Cape  Roy 

\ 


Virginia,  Mary- 
a-- Engl and,  and 


Buttons  Isle  - - 

C  ape  Charles  - — 
Cape  Walfingham 
'Mansfield  Isle  — 

I  Cape  Jones - <— 

Ruperts  River  — 
'Albany  River  — 
T  he  C'ubbs  — = — 
]C.  Henrietta.  Mar 

(Port  Nelfon  - 

Cape  Churchill 
Cape  Southampto 

Shaik  point - 

Nom  tgham  Isle 
Ann’s  Foreland 
Rcfolution  Isle  - 
Cape  Farewell  - 


Latitude  L 

D. 

> 

M.  I 

60 

*5  ( 

62 

10  : 

.  62 

33 

.  61 

42 

-  54 

55 

-  5 1 

-  52 

30  2: 
z6? 

ft 

-54 
'  55 

IO  -r 

07  77 

-  57 

1 0  2* 
c 

-  59 

OO  Ou 
r& 

61 

55  * 

-  64 

3° 

-  63 

30 

63 

48 

6 1 

5° 

-  59 

- A-*- 

±s 

0 

D.  M. 


The  Coaft  of  Iceland,  Greenland, 
.Zemila,  and  Northern  Isles. 


Ko'va 


Sound  Royal - 

Bargazar  point - 

Whales  Back  - 

Merchants  Foreland 
Halliford 


Fair  Foreland  - 
Grims  Island  - 
Weftmania  Isles 
Isles  of  Fero 


Beerenberg,  or  ^ 
]ohn  Main’slsle  $ 
•Point  Look-out  — 

Florn  Sound— - - 

Fair  Foreland 


66 

66 

65 

63 

64 

66 

67 

63 

62 

7 1 


76 


Hacluits  Foreland- 
Helie’s  Sound  - — 


76 

79 

79 

7d 


0 


(  io4  ) 


A  T  ABLE  oi  Latitudes  and  Longitudes. 


Places  Names. 

Latitude 

Longitude 

The  Co  a  ft  of  Iceland , 
Greenland \  Nova- 
Zembla ,  and  Nor¬ 
thern  Ifles. 

D. 

M. 

D. 

M. 

Lees  Foreland  - 

78 

°5 

23 

2c 

Whales  Head  - 

77 

18 

2  I 

J 

3° 

Hope  Mand - 

76 

18 

23 

43 

Cherry  or  Bear  Isle 

74 

30 

18 

08 

Admiralty  Isle - 

75 

°5 

54 

3° 

Fretum  Borough  — 

70 

00 

61 

20 

Cape  Candinofe  — 

69 

°5 

42 

35  e* 

Catnofe - 

65 

432 

35 

1 4  ^ 

Archangel  Bar - 

64 

3°  g. 

40 

3°  0 

Crofs  Island - 

66 

31  M 

36 

33  <£ 

Sweetnofe - 

68 

10  p 

34 

43  S' 

Kilduyn - 

69 

3°  £ 

3i 

20  o' 

North  Cape - 

7 1 

23  s- 

23 

02  ’ 

Surrov - 

7 1 

°5  ' 

16 

40 

Trom  found  - 

7° 

25 

L 

30 

Loefort  SW.  point— 

68 

15 

°9 

3° 

Dronton - 

63 

5° 

10 

*5 

S  tad  land - 

62 

10 

°4 

38 

North  Bergen  - 

60 

10 

05 

40 

Naze  of  Norway  — 

57 

45 

12 

39 

The  Coaft  in  the  Sound  and  Baltick . 

hVJardou  - - 

lLarwick - 

jChriftiana - 

i  Mae  fieri  and - 

5« 

58 

59 
57 

19  N 

54  N 

20  N 

53  N 

08 

°9 

10 

1 1 

57  E 
20  E 
00  E 
45  E 

Places  Names. 


Gottenburgh 
Elfinore  — 


Copenhagen- 
Valfterborn  • 
Kaliaer - 


Stockholm 
Wybourg  - 


Peterfbursr 

O 

Narva  — 


Revel 

Riga- 


Derwinda 
Koningfberg- 
Dantzick  — 


Wilby  in  Gotland — 

Bornholm - 

iStraelfound - 

Lubeck - 

lAnout - 

Lcfou - r- 

Scaw - - 


Latitude 


Longitude 


D. 

M. 

D. 

M. 

57 

50 

1 2 

1 5 

56 

22 

1 2 

42 

55 

41 

1 2 

5° 

55 

28 

13 

00 

56 

40 

16 

35 

59 

20 

3°  ' 

60 

5  2 

29 

16 

60 

00  ^ 
0 

3° 

25  £ 

59 

27  4 

28 

d*  ^  rT 

59 

25  " 
°4  % 

24 

5*  ST 

57 

25 

Log 

57 

‘5  2 

22 

06  §• 

54 

43  ?r 

21 

31:  S' 

54 

22  ’ 

18 

36' 

57 

30 

18 

30 

55 

1 5 

*4 

45 

54 

25 

1 3 

16 

54 

06 

°9 

55 

56 

5° 

1 1 

06 

57 

°5 

10 

30 

57 

30 

10 

20 

•The  Latitudes  of  any  two  Places  being  given,  to  find  the  Difference 

of  Latitude  between  them. 

Rule,  If  the  Latitudes  are  both  North,  or  both  South,  fubtra<5l 
the  Lelfer  from  the  Greater,  the  Remainder  will  be  the  Difference 
of  Latitude.  Bin 


- — - - 


Rules  for  Latitude.' 


105 


Bu,  if  one  Latitude  £ffere“ce  latitude"  *“ 

5  “what  is  the  Difference  of  Latitude  between  the 

Lizard  and  Barbadoes.  °  , 

Lizard ,  in  Latitude -  49  57  £  • 

Barbadoes,  in  Latitude  '  12  5 


The  Difference  of  Latitude - 3  6  59 


Sample  id.  What  is  the  Difference  of  Latitude  between  Jamaica 
and  Cape  Bona  Efperance. 

Jamaica ,  in  Latitude- - - - 7  4°  in  - 

Cape  Bona  Efperance,  in  Ladtude - -  34  °7 


The  Difference  of  Latitude - —  51  47whicl1  Degree- 


being  multiplied  by  60,  and  the  odd  47  Min._6o 


taken  in,  will  give  the  Difference  of  Lat.  in  31  07  Miles. 


Rules  for  Latitude. 

The  Latitude  fail’d  from,  and  the  Difference  of  Latitude  being 
given,  to  find  what  Latitude  the  Ship  is  come  into  ? 

Cafe  the  ijl.  When  you  fail  from  North  Latitude  to  the  North¬ 
ward,  or  from  South  Latitude  to  the  Southward,  add  the  Difference 
of  Latitude  (it  being  firfl:  brought  into  Degrees,  if  need  be,  by  di¬ 
viding  it  by  60)  to  the  Latitude  fail’d  from,  the  Sum  will  be  the 
Latitude  you  are  come  into,  of  the  fame  Name  with  the  Latitude 
fail’d  from. 

Example  1 Jl.  A  Ship  from  a  Place  in  the  Latitude  14  10  N.  fails 
to  the  Northward  till  fhe  makes  her  Difference  of  Latitude  04  21  : 
What  Latitude  is  (he  come  into  ? 

Latitude  fail’d  from —  — —  ■  ■  ■■■  — -  14  10  N. 

Difference  of  Latitude -  -  04  2  x 

Latitude  come  into  —  — -  . -  18  31  N. 


Example  zd.  A  Ship  from  Latitude  29  17  S.  fails  to  the  South¬ 
ward,  till  lhe  makes  her  Difference  of  Latitude  374  Miles  :  What 
Latitude  is  fhe  come  into  ? 

Latitude  fail’d  from - - 29  17  S. 

Diff.  of  Lat.  374  Miles,  divided  by  60  makes-  06  14 


Latitude  come  into  —  — 

P 


35  31  S ' 


io6  Rules  for  Longitude. 

Cafe  the  id.  When  you  fail  from  North  Latitude  to  the  South¬ 
ward,  or  from  South  Latitude  to  the  Northward,  fubtradl  the  Dif¬ 
ference  of  Latitude,  if  leaft,  from  the  Latitude  fail’d  from,  the 
Remainder  is  the  Latitude  come  into,  of  the  fame  Name  with  the 
Latitude  you  fail’d  from. 

But  if  the  Difference  of  Latitude  be  biggeft,  then  fubtratt  the 
Latitude  from  the  Difference  of  Latitude,  the  Remainder  will  be  the 
Latitude  come  into,  of  a  contrary  Name  to  the  Latitude  you 
fail’d  from. 

Example  ift.  A  Ship  from  Latitude  49  14  N.  fails  to  the  South¬ 
ward,  till  her  Difference  of  Latitude  be  521  Miles :  What  Latitude 
is  flie  come  into  ? 

Latitude  fail’d  from  —  - -  ■  —  «  - - -  49  14  N. 

Diff  of  Lat.  521  Miles,  divided  by  60,  makes —  08  41 

Latitude  come  into - 40  33  N. 

Example  2.  A  Ship  from  Latitude  4  18  S.  fails  to  the  North¬ 
ward,  till  her  Difference  of  Latitude  be  10  24:  What  Latitude  is 
fhe  come  into  ? 

Latitude  fail’d  from - 04  18  S. 

Difference  of  Latitude  —  —  - -  10  24 

Latitude  come  into - 06  06  N. 

Rules  for  Longitude / 

The  Longitudes  of  any  two  Places  being  given,  to  find  the  Dif¬ 
ference  of  Longitude  between  them. 

Rule.  If  the  Longitudes  are  both  Eaft,  or  both  Weft,  fubtrad 
the  Leffer  from  the  Greater,  the  Remainder  will  be  the  Difference 
of  Longitude. 

But  if  one  Longitude  be  Eaft,  and  the  other  Weft,  then  add  them 
together,  and  their  Sum  (if  lefs  than  180  Degrees)  will  be  the  Dif¬ 
ference  of  Longitude;  but  if  it  be  more  than  180  Degrees,  then 
fubtra6l  it  from  360.00,  and  the  Remainder  will  be  the  Difference  of 
Longitude. 

Example  ift.  What  is  the  Difference  of  Longitude,  between 
Cape  Finijler  and  Antigua  ? 

<^apc 


Rules  for  Longitude. 

Cape  Finifter,  in  Longitude - 09  40  W. 

Antigua ,  in  Longitude  —  - - ' 


The  Difference  of  Longitude  52  5 


£*#  What  is  the  Difference  of  Longitude 

and  the  Rock  of  Ltjbon . _ 02  i 8  E. 

Barcelona,  in  Longitud  #  nn  ro  W 

Rock  of  JJjbon ,  in  Longitude  —  _»9  _5g  w  • 

The  Difference  of  Longitude - 12  08 


between 


77  *7,  What  is  the  Difference  of  Longitude  between  the 

SE^Point  of  Japan,  and  the  Ifland  of  St.  Chriflcphers 
SE'  P0'“  SE .P ointof  Japan,  in  Longitude  -  .40  3°  E. 

St.  Chrijlopher's,  in  Longitude- - -  .()2  *2-"  ‘ 

Exceeds  180.00  - - 2°3  10 

Subtraft  it  from - ■  360  _oo 


Remains  the  Difference  of  Longitude 


56  5° 


The  Longitude  fail’d  from,  and  the  Difference  of  Longitude 
being  given,  to  find  what  Longitude  the  Ship  is  come  into  . 

C%gx(l.  When  you  fail  from  Eaft  Longitude  to  the  Eaftward, 
or  from  Weft  Longitude  to  the  Weftward,  add  the  Difference  of 
Longitude  to  the  Longitude  fail’d  from,  the  Sum  (if  lefs  tlu.n  1 , 
Degrees)  is  the  Longitude  come  into,  of  the  fame  Lame  with  the 

Longitude  you  fail  d  from.  * 

But  if  the  Sum  fhould  be  more  than  180  Degrees,  then  fubtratc 

it  from  360.00,  and  the  Remainder  will  be  the  Longitude  you  are 
come  into,  of  a  contrary  Name  to  the  Longitude  you  fail  d  from. 

Example  ift.  A  Ship  from  Longitude  of  48  21  E.  fails  to  the 
Eaftward,  till  fhe  makes  her  Difference  of  Longitude  287  Miles. 
What  Longitude  is  fhe  come  into  ? 


Longitude  fail’d  from 


48  21  E. 


1  , uii”  uuuo  ran  vj  nwui  -  1 

Difference  of  Longitude  287  Miles,  or  °4  47 
Longitude  come  into - - - - —  53  ^ 


Example  2 d.  A  Ship  from  the  Longitude  of  178  47  :  Weft,  foils 
to  the  Vfeftward  till  her  Difference  of  Longitude  be  12  17  :  What 
Longi  tude  is  fhe  come  into  ? 

P  2 


Longi- 


,A' 


i-JJ  Lt, 


108 


,  f'j '  .  V  ‘  •>'  / v. . yW  'tif'-'y-S 

■  ■/•  .  'W  "••  ;v-  •"  --  -r #  '  ^  C- 

at ,  ■•:  Wr  tJ.  /-S.f'.  ■  ''{'■'.l'" ...  '■  j$L.  .  .i .■/.<  -tot/, ''■//■  ifr>SA  -  •■ ...» .^wS^tKiSRS 

**  •••  *  ••  — ^  •-•••„  ,X. .#«•  ,V  izi.rJrt-  .•  .  ’-/  •  /  *  ■  .  :  .  r*. 

■  -- 


Longitude  fail’d  from 


Rules  for  Longitude, 


Difference  of  Longitude 


Exceeds  180.00 
Subtract  it  from 


178  47 W. 
12  17 


19 1  04 


360  00 


Remains  the  Longitude  come  into  — 168  56  E. 


Cafe  the  2d.  When  you  fail  from  Eaft  Longitude  to  the  Weft- 
ward,  or  from  Weft  Longitude  to  the  Eaftward,  fubtrad  the  Diffe¬ 
rence  of  Longitude  (if  it  be  leaft)  from  the  Longitude  you  fail’d 
from,  and  the  Remainder  will  be  the  Longitude  come  into,  of  the 
fame  Name  with  the  Longitude  fail’d  from. 

But  if  the  Difference  of  Longitude  be  the  biggeft,  then  fubtrad 
the  Longitude,  from  the  Difference  of  Longitude,’  and  the  Re¬ 
mainder  will  be  the  Longitude  come  into,  of  a  contrary  Name  to  the 
Longitude  fail’d  from. 


Exanple  ijl.  A  Ship  from  Longitude  98  17  Eaft,  fails  to  the 
Weftward  till  fhe  makes  her  Difference  of  Longitude  14  21  :  What 
Longitude  is  fhe  come  into  ? 

Longitude  fail’d  from - « - —  98  17  E. 

Difference  of  Longitude - 1421 


Longitude  come  into 


83  56  E. 


Example  2d.  A  Ship  from  Longitude  44  21  Weft,  fails  to  the 
Eaftward  till  her  Difference  of  Longitude  be  81  42  :  What  Longi¬ 
tude  is  fhe  come  into  ? 

Longitude  fail’d  from - 44  21  W. 

Difference  of  Longitude - * - - —  81  42 

- -37  21  E, 


Longitude  come  into 


Here  follows  a  Table  of  Meridional  Parts,  to  every 

Degree  and  Minute  of  Latitude, 


M 


M 

o 

1 

2 

3 

4 

5 

6 

7 

8 

9 


10 
1 1 
U 
13 
H 

15 

1 6 
17 
lS 

£9 

20 

II 

22 

23 

24 

15 

26 

27 

28 

29 


30 

31 

32 

33 

34 

37 

38 

12 

40 

41 
41 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 


d. 

I  d 

z  d 

d  4 

0 

60 

120 

l80  2 

1 

61 

121 

181  : 

2 

62 

122 

182 

3 

63 

H3 

183 

4 

64 

124 

1  8-4 

s 

65 

125 

185 

6 

66 

126 

186 

7 

67 

127 

187 

8 

68 

128 

188 

9 

69 

119 

189 

10 

70 

130 

190 

1 1 

71 

131 

191 

12 

7i 

132 

192 ! 

13 

73 

133 

193 

H 

74 

134 

194 

15 

75 

135 

195 

16 

76 

136 

196 

17 

77 

137 

197 

18 

78 

138 

198 

19 

79 

139 

199 

20 

80 

140 

200 

21 

81 

141 

201 

22 

82 

142 

202 

23 

83 

H3 

203 

24 

,  84 

144 

204 

25 

85 

H5 

205 

26 

86 

146 

206 

27 

87 

147 

207 

28 

88 

148 

208 

29 

89 

H9 

209 

30 

9  0 

150 

210 

31 

9i 

151 

211 

31 

9i 

152 

2  12 

33 

93 

153 

2  I  3 

34 

94 

154 

214 

35 

95 

155 

215 

36 

96 

156 

216 

37 

97 

157 

117 

38 

98 

158 

218 

39 

99 

159 

2  19 

40 

ICO 

160 

220 

41 

101 

161 

22  ( 

41 

102 

162 

222 

43 

103 

163 

223 

44 

104 

164 

224 

45 

105 

165 

225 

46 

ic6 

166 

226 

47 

107 

167 

22  7 

48 

108 

168 

228 

49 

1 09 

169 

229 

5C 

1 IC 

17c 

23° 

51 

1 1 

171 

231 

52 

.  1 12 

172 

232 

5: 

11: 

173 

2  3  3 

I- 

174 

234 

55 

175 

235 

5< 

>  IK 

>  176 

i]( 

5/ 

I  11/ 

r  17 1 

23- 

5^ 

IiJ 

17* 

238 

55 

>  ‘If 

>  175 

239 

1  2  d 

3  G 

M' 

715 

787 

0 

726 

788 

1 

727 

789 

2 

728 

79c 

3 

729 

791 

4 

730 

792 

5 

731 

793 

6 

732 

794 

*< 

/ 

733 

795 

8 

735 

796 

9 

7  3* 

797 

[O 

737 

798 

1 1 

738 

799 

12 

739 

800 

13 

74c 

801 

14 

741 

802 

15 

742 

803 

16 

743 

804 

17 

744 

805 

18 

745 

806 

19 
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M  i 

o 

4  d  1 1 

M 

J_d 

910 

6  d 

973 

1 7  d 
035 

-1 

098!] 

1 9  d  ; 

1161 

:o  d 

[215 

1 1  d  22  d 

1 

289  1174 

23  d 
[419 

24dl- 

1484 

25  d 
1550 

26  dj 
1616 

27  d 

1684 

M 

0 

1 

849 

911 

974 

36 

99 

26 

90 

55 

20 

85 

51 

18 

85 

1 

2 

351 

913 

975 

37 

100 

64 

27 

91 

56 

21 

86 

52 

19 

86 

2 

3 

852 

914 

976 

38 

01 

6S 

28 

92 

57 

22 

87 

53 

20 

87 

2 

4 

853 

915 

977 

39 

01 

65 

29 

93 

5S 

13 

88 

5  + 

21 

88 

J 

A 

5 

854 

916 

978 

4‘ 

03 

67 

30 

95 

59 

24 

90 

56 

22 

89 

4 

C 

6| 
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9U 

979 
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05 

68 

32 

96 

60 

25 

91 

57 

23 

90 

6 

7 

856  1 

918 

980 

43 

o5 

69 
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97 

61 

26 

92 

58 

24 

91 

7 

8 

857 

9i  9 

981 

44 

07 

70 

34 

98 
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93 

59 

25 

93 

8 

9 
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920 

982 

45 

08 

7i 

35 

99 

63 

28 

94 

60 

26 

94 

9 

1° 
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921 
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1046 
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11721 

1236 

1 300 
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I429 
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10 

1 1 

85o 
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10 
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01 

66 

3 1 
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1 2  ! 
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48 

1 1 
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02 
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63 

3° 
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15 
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23 

405 

089 

28 

416 

102 

29 

426 

US 

30 

10437 

11127 

31 

1  447 

1 4O 

694 

709 

7M 

739 

755 

770 

785 
801 
81* 


31 

33 

34 

35 

36 

37 

38 

39 

40 

41 
41 

43 

44 

45 

46 

47 

4^ 

49 


457 

468 

478 

489 

500 
5IQ 
51 1 
532 

10S4* 
553 
5^4 
575 

586 

597 
608 
619 
630 
641 


11831 
848 
863 
879 
895 
911 
917 

943 
959 
97  6 


U719 
739 
759 
780 

801 
811 
8+1 
863 
884 
90  6 

1192-7 

949 
970 
991 
13014 
036 
059 

081 
104 
126 


88  d 

15916 
9+5 
97+ 
14003 
053 
063 
093 
113 
154 
I84 

I4H6 
2-47 
279 
3U 

343 
376 

408 

441 
475 

509 


153 
166 
179 
191 
105 
218 
231 
2-44 

1*12.57 

270 

284 

297 
3 10 
3*4 
337 
351 
365 
3  ’8 


11992 
12008 
015 

041 
058 
075 
092 
109 
126 
1143 
12160 
177 
194 
212 
229 

*47 
264 
282 
300 
318 


14543 

578 

613 

648 

684 

710 

756 

793 

830 

868 


13149 

172. 

195 

219 

242 

266 

290 

314 

338 

362 

1  3  386 

411 

437 
46 1 
486 

511 
537 
&63 
589 
615 


14906 

943 

983 

1  Soil 
062 
102 

143 
184 
216 
268 


50 

51 

52 

53 

54 

55 

56 

57 

58 
,59 


10652 

663 

674 

685 

696 

708 

719 

73° 

742 
753  1 


1 1392 
406 
420 

434 
448 
462 
4 16 
490 

504 
518 


12336 
354 

373 
391 

409 
428 
447 

465 
484 

503 


89  d 

16300 

}8 

476 

537 
599 
662 
726 
792 

858 

16926 
956 

17067 
139 
2-13 

289 

366 

445 
526 

609 

176P3 
781 
870 
961 
18056 
153 

252 

355 
461 

>570 

18682 

799 

920 

19045 
174 
309 

450 
596 
749 
509 


Ml 


1364! 

668 

6.5 
721 

749 
776 

804 
832 
8>  o 
888 


153‘> 
354 
398 
442 
487 

53* 

579 

625 

673 

_72i 

15770 

819 

869 

910 

972 

16024 

078 

132 

187 

243 


20076 
25  3 
439 
635 

21065 

3°3 

557 

832 

22132 

22459 

2282 1 
13216 
23685 
24215 

24842 

25609 

26598 

2:992 
3°  3  7  5 


o 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

>3 
'4 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

17 

18 

29 

30 
3' 

32 

33 

34 

35 

36 

37 

38 

39 

40 

4' 
4* 

43 

44 

45 

46 

47 

48 

49 
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The  XJfe  of  the  Table  of 
Meridional  Parts. 

IN'  this  Table  the  firft  and 
laft  Column  of  every  Page 
mark’d  M,  beginning  at  o, 
and  ending  at  59,  contain  the 
Minutes  anfwering  to  every 
Degree  of  Latitude,  the  other 
Columns  mark’d  id,  ad,  &c. 
contain  the  Meridional  1  arts, 
anfwering  to  the  Degree  of  La¬ 
titude  they  ftand  under. 

So  that  if  you  would  find 
the  Meridional  Parts  anfwering 
to  any  Latitude,  fuppofe  for 
Example,  the  Latitude  51.32, 
look  in  the  Column  under  5 1  d. 
and  right  againft  32  (in  the 
Column  for  Minutes)  you  will 
find  20,  to  which  prefix  36, 
the  two  Figures  in  the  fame 
Column  that  ftand  above  20 
towards  the  -  Left-Hand,  and 
it  makes  3620,  the  Meridio¬ 
nal  Parts  required. 

Two  Latitudes  being  given ,  to 
find  the  Meridional  Difference 
of  Latitude. 

Cafe  iy?,  If  both  Latitudes  be 
North  or  both  South,  fubtraft 
the  Metidional  Parts  of  the 
Lefier,  from  the  Meridional 
Parts  of  the  Greater,  the  Re¬ 
mainder  will  be  the  Meridional 
Difference  of  Latitude, 

Cafe  2 d.  If  one  Latitude  be 
North  and  the  other  South, 
then  add  their  Meridional  Parts 
together,  and  the  Sum  will  be 
the  Meridional  Difference  of 
Latitude.  Q_ 2 
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A  TABLE  of  Amplitudes,  from  the  Latitude 
13  deg.  00  min.  to  the  Latitude  24  deg.  either 

North  or  South. 


£0 

c-tS 

S'  |-i 
J3  a 
P  CD 

cr.  ^ 

§  S 


The  Degrees  of  Latitude, 


13 


H 


o 

1 

2 


D  M 


D  MD  M 


00  00 
01 , 02 
02  03 

3  °3  °5 

04  06 


00  00  00  00  00  00  00  00 


5  05  08 

6  06  10 

07  1 1 

08  12 


7 

8 


16 


17 


18  19 


20 


D  MD-MD  M 


01  0201  02 
02  03  02  04 
03  05  03  06 
04  07  04  08 


05  0905  11 


09.14 


10  10 

1 1 


1 5 

1 1  17 
I  2j  1  2  19 

*3*3  21 

34'i4  22 


°7  I3,°7  *5 

08  1 5  o8'^i  7 


01  0201  02 
02  05  02  05 
03  0703  08 
04  1004  11 


05  1205  13 


„  ,  _  .  .  _°5  ]5 

06  ii:o6  1306  1506  1606 


07  17,07  19 
08  1908  22 


09  17  09  1909  2209  25 


^  15  24 
16  16  26 

17  28 

18  30 

19  3i 


*7 

18 

»9 


20 

21 

22 

23 

23,29 


20  33 

21  35 

22  37 

(23  38 

24  08  24 


10 

1 1 

12 

13 

H 


18  10  21 
20*11  23 
2212  25 

24.J13  2 8 

26  14  30 


*5 

1 6 

17 

18 

>9 


28 

30 

32 

34 

36 


20 

2 1 

22 

23 


38 

4i 

43 

45 


*5  32 

•6  35 

•7  37 

l8  4O 

19.42. 


20  44 
2  1  46 
2  2  49 

23  5 1 
15  24  22 


10 

1 1 

12 

13 

H 


24 

27 

29 

32 

34 


D /  MD  M  D  MD  M 


00  00 
01  03 
02  06 
03  09 
04  12 


08  25 


1 5 

16 

!7 

18 

'9 


37 

40 

42 

45 

4* 


20 

21 

22 

23 

24 


5 1 
53 
56 
59 
29 


10 

1 1 

12 

*3 

H 


27 

30 

33 

36 

39 


l5‘ 

16 

17 

18 

19 


42 
45 
48 
5  1 
54 


20 

22 

2  3 

24 

24 


10 

1 1 

12 

*3 


1 5 

16 

*7 

18 

20 


21 


57 
00 

°4 
°7 

38  24  46 


23 


00  00 

DO 

01  03 

D 1 

02  07 

32 

03  10 

33 

04  13 

04 

05  17 

°5 

06  21 

06 

°7  24 

°7 

08  28 

08 

109  31 

°9 

)  10  34 

10 

P1  3« 

1 1 

]  12  42 

1 2 

1  13  47 

13 

m  5° 

H 

7 15  53 

1 6 

16  57 

>7 

j.  18  01 

18 

7 19  05 

1 9 

I  20  oi- 

20 

521  12 

2 1 

822  16 

22 

2  23  2C 

2  3 

5  24  ZA 

24 

624  56)2.5 

00  00  00  00  00  00  00  00 


01  0401  04 


1 2 


3 


38 

43 

47 

52 

55 


00 
o 
o 

I 

16 


21 


22  I  23 


24 


D  MD  M 


02  08 

03  J3 

°4  l7 


02  09 
03  14 
04  19 


01  05  01  05 
02 

°3 


05  21  05  23 
26  06  28 


07  30 
08  34 

°9  39 


10  43 

1 1  48 

12  52 

■3  58 

15  01 


07  33 

08  38 

°9  43 

10  47 

11  52 

12  57 

14.04 

1 5  °7 


05  2605  28 
06  31*06  34 
07  3607  40 
08  42  08  45 
09  47  09  51 


20 

25 
29 
34 
°5  25 


16  05 

17  10 

18  15 

19  20 

20  24 


21 


29 
22.  34 

23  39 

24  44 
16 


16 

17 

1 8  2 

19  28 

20  33 


1 2 

18 

<*> 

3 


10  02  11 

1 5  ,°3  17 

04  21  04  23 


IO 

I  I 

*3 

*4 

*5 


52  10  57 

5842  03 

°3  1 3  10 

1014  17 

1415  21 


16 

»7 

18 

19 

20 


10  16  27 

25'!7  34 

3118  4© 

37  *9  4() 

43  20  52 


2 1 

22 

2 3  5° 

24  55 

25  27 


39  2 1 

44 


49;  21 
22  53  23 

24  01  24 

2 5  °7 1 2 5 

25  39> 2 5 


59 

06 

1 2 
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A  TABLE  of  Amplitudes,  from  the  Latitude 

2  5  deg.  oo  min.  to  the  Latitude  36  deg.  either 
North  or  South. 


The  Degrees  of  Latitude. 


£0 

bss 

P  a 

£3.  05 

25 

26 

27 

28 

29 

3° 

31 

32 

33 

34 

35 

3^ 

O  0 

• 

P 

D 

M 

D 

M 

D 

M 

D 

M 

D 

M 

D 

M 

D 

M 

D 

M 

D 

M 

D 

M 

D 

M 

D 

M 

0 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

oc 

oo 

00 

00 

00 

00 

00 

00 

00 

00 

00 

1 

01 

06 

01 

07 

01 

°7 

01 

08 

01 

08 

01 

°9 

01 

10 

01 

10 

01 

1 1 

01 

1 2 

01 

13 

OI 

H 

2 

02 

12 

02 

*3 

02 

H 

02 

16 

02 

*7 

02 

18 

02 

20 

02 

2 1 

02 

23 

02 

25 

02 

27 

02 

28 

3 

03 

18 

°3 

20 

°3 

22 

°3 

24 

°3 

25 

°3 

28 

03 

3° 

°3 

33 

°3 

35 

°3 

37 

03 

40 

03 

43 

4 

04 

25 

04 

27 

°4 

29 

°4 

32 

04 

34 

°4 

37 

04  40 

°4  43 

04  46 

04  50 

°4 

53 

04 

57 

5 

°5 

3i 

°5 

33 

°5 

36 

°5 

40 

°5 

43 

05  46 

°5 

5° 

°5 

-«Ub  >•  * 

54 

05  ;8 

06 

02 

06 

06 

06 

1 1 

6 

06 

37 

06 

4* 

06 

44 

06  48 

06 

52 

06  c  6 

°7 

00 

°7 

°4 

07 

°9 

°7 

*5 

07 

20  07 

25 

7 

07 

43 

07  48  07 

5 1 

07  56 

08 

00 

08 

°5 

08 

10 

08 

16 

08 

21 

08 

27 

08  33 

08 

39 

8 

08 

5° 

08 

54 

08  59 

°9 

04 

09  09 

°9 

J5 

°9 

21 

°9 

27 

°9 

33 

09 

39 

°9 

47 

°9 

54 

9 

09  56 

10 

01 

10 

06 

10 

12 

10 

18 

10 

24 

10 

31 

10 

37 

10 

45 

10 

52 

1 1 

00 

1 1 

09 

10 

1 1 

02 

1 1 

07 

1 1 

H 

1 1 

20 

1 1 

26 

1 1 

33 

1 1 

4 1 

1 1 

48 

1 1 

56 

1 2 

04 

12 

13 

12 

23 

1 1 

12 

09 

12 

«5 

12 

22 

1 2 

29 

12 

36 

12 

43 

12 

52 

*3 

00 

»3 

09 

13 

18 

>3 

28 

13  38 

1 2 

13 

16 

l3 

23 

13 

29 

*3 

37 

*3 

45 

*3 

53 

H 

02 

14 

1 1 

21 

H 

3i 

14  42  14 

53 

*3 

*4’ 

23 

14 

3 1 

*4  38 

14  46 

*4 

54 

*5 

03 

*5 

13 

*5 

23 

1 5 

33 

!5 

44 

*5 

5616  09 

14 

»5 

29 

*5 

37 

!5 

45 

1 5 

54 

16 

°3 

16 

*3 

1 6 

23 

16 

34 

16 

45 

16 

57 

l7 

1 1 

l7 

24 

1S 

16 

35 

1 6 

44 

16 

53 

17 

03 

17 

12 

1 7 

23 

W 

34 

17  46 

17  58 

18 

1 1 

18 

2  5 

18 

39 

16 

n 

42 

*7 

5 1 

18 

01 

18 

1 1 

18 

22 

18 

33 

18 

45 

18  58 

l9 

1 1 

l9 

25 

*9 

39 

*9 

55 

!7 

is 

49 

18 

59 

r9 

°9 

*9 

20 

*9 

31 

'9  43 

19  56 

20 

10 

20 

24 

20 

39 

20 

54 

21 

1 1 

18 

19  56 

20 

06 

20 

17 

20 

29 

20 

41 

20 

54 

21 

08 

21 

22 

2 1 

37 

2 1 

53 

22 

10 

22 

27 

l9 

2  I 

03 

21 

J4 

2 1 

26 

2 1 

38 

2 1 

5 1 

22 

05 

22 

19 

22 

34 

22 

5° 

23 

°7 

23 

25 

23 

43 

■  20 

22 

10 

22 

22 

22- 

34 

22 

4« 

23 

01 

23 

16 

23 

3 1 

23 

47 

24 

04 

24 

21 

24  40 

2  5 

00 

2 1 

23 

18 

23 

3° 

23 

43 

23 

57 

24 

1 1 

24 

27 

24  43 

25 

00 

2  5 

18 

2  5 

36 

25 

56 

26 

18 

22 

24 

24 

24  38 

24 

5 1 

25 

06 

25 

22 

25 

38 

25 

55 

26 

J3 

26 

32 

26 

5 1 

z7 

*3 

27 

35 

23 

25 

32 

25  46 

26 

00 

26 

1 6 

26 

3  2 

26 

49 

27 

°7 

27 

26 

27  46 

28  07 

28 

29 

28 

53 

23>29 

26  05 

26 

'91 

26  34 

26 

49 

27 

06 

27 

23 

27 

42 

28 

01 

28 

22(28 

44 

29 

06 

29 
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A  TABLE  of  Amplitudes,  from  the  Latitude 
37  deg.  00  min.  to  the  Latitude  48  deg.  either 

North  or  South. 


00 

r>  n> 

OBTQ 


The  Degrees  of  Latitude. 


37 


38 


39  4° 


41  -<2  43  44  45 


,D  MD  MD  MP  MP  MD  MD  MD  MD  M 


00  ooloo  00 
01  15I01  16 
02  3002  32 
3  03  45  03  48 
40;  00  05 


46 


3  16 
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A  T  A  B  L  E  of  Amplitudes,  from  the  Latitude 
49  deg.  oo  min.  to  the  Latitude  60  deg.  either 
North  or  South. 

Degiees  of 

Decfijnation . 

The  Degrees  of  Latitude. 

49 

50 

S' 

S3 

54 

ss 

56 

S7 

S8 

do 

D  M 

D  M 

D  M 

D  M 

D  M 

D  M 

D  M 

D  M 

D  JM 

D  M 

D  M 

D  M 

o 

1 

2 

3 

4 

00  00 

01  31 

°3  03 

°4  34 
06  06 

OO  OO 

01  33 
03  06 

04  40 

06  14 

OO  OO 

01  35 
03  10 

04  46 

06  22 

OO  OO 

01  37 
03  15 

°4  52 
06  30 

joo  00 

101  39 
03  20 

,°4  59 
06  39 

OO  OO 
OI  42 

°3  24 

°5  °9 
06  46 

30  OO 

31  45 

°3  29 

°5  >4 
06  59 

00  00 
01  47 

°3  34 
05  22 

07  10 

00  00 
01  50 

°3  4° 

°5  3 1 
07  22 

00  00 

o'  53 
03  46 

°5  4° 
°7  34 

00  oc 
01  56 

°3  53 
05  50 

°7  47 

00  00 

02  00 
04  00 
06  00 
08  01 

5 

6 

7 

8 

9 

°7  38 
09  10 

10  42 
12  14 

*3  47 

07  48 
09  21 

10  55 
12  29 

r4  05 

07  58 
°9  33 

I  I  O9 
12  45 

1 4  24 

08  08 
09  46 
1 1  24 
1 3  02 

*4  43 

08  I9 

IO  OO 
I  I  4O 
13  21 

lS  °4 

°8  31 

10  15 

11  57 
13  41 

15  26 

08  44 
IO  30 
12  I5 
14  02 

*5  49 

08  57 

10  47 
12  35 
14  24 
16  14 

09  1 1 

1 1  04 

12  56 
14  48 
16  45 

O9  26 
I  I  22 
13  l8 
15  I4 
17  IO 

°9  43 

11  42 

1 3  41 
J5  4i 
17  41 

10  02 
12  04 
14  06 
16  10 
18  14 

10 

1 1 

12 

*3 

H 

15  21 

16  54 

18  28 

20  03 

21  38 

r5  40 

17  16 

18  52 
20  29 
22  06 

16  01 

17  39 

19  18 

20  57 

22  37 

16  22 

18  03 

19  44 
21  26 
23  08 

16  46 
18  29 

20  12 

21  57 

23  42 

17  11 

18  57 
20  43 
22  3C 
24  l8 

!7  37 
19  26 

21  15 

23  05 

24  56 

18  05 

19  56 
21  49 

23  43 
25  37 

18  33 

20  29 
22  25 
24  23 
26  21 

19  07 
2 1  04 

2 3  °4 
25  07 

27  09 

19  41 
21 43 

23  4/ 

2S  55 
28  01 

20  18 
22  26 

24  34 
26  44 

28  55 

*5 

16 

17 

1 8 

*9 

23  H 

24  51 

26  28 

28  06 

29  45 

23  45 
25  24 

27  °3 

28  43 
30  25 

24  18 

25  59 
27  41 

29  24 

31 08 

24  52 
26  36 

28  21 

30  07 

31  55 

25  28 
27  16 

29  04 

30  53 
32  45 

26  07 

27  5* 

29  5° 
31  42 

33  38 

26  49 
28  43 

30  39 

32  35 
34  35 

27  34 
29  32 
3 1  3 1 
33  33 
35  36 

28  22 
30  24 
32  27 

34  34 
36  46 

29  I4 
31  21 
33  28 
35  40 
37  54 

30  12 
32  22 
34  32 
36  53 
39  13 

3 1  00 

33  27 

35  47 
38  09 

40  36 

20 

1  2 

22 

23 

23,29 

3  *  25 

33 

34  48 

36  33 

37  26 

32  08 

33  S2 
35  37. 

37  26 

38  20. 

32  54 

34  41 
36  30 

38  23 

39  l9 

33  44 
35  34 
37  27 

39  24 

40  23. 

34  39 
36  3 1 

38  29 

40  29 

41  29 

35  35 
37  32 

39  26 

41  40, 

42  46, 

36  36 
38  39 

40  47 
42  56 

44  °°  ■ 

37  4  2 

39  5 1 
42  04 

44  l9 

45  27 

38  53 

41  09 

43  27 

45  5° 
47  02 

40  12 

42  34 
44  59 

47  3°^ 

48  46 

37 

44  °5 
46  40. 

49  21 
>°  47' 

43 10 

45  48 
48  30 
'  24 
>2  5' 

A 
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A  TABLE  of  Amplitudes  from  the  Latitude 
6 1  Deg.  oomin.  to  the  Latitude  66  deg.  either 

North  or  South. 


Degrees  of 

Declination. 

The  Degrees  of  Latitude. 

rhc  Ufe  of  the  Tables 
of  Amplitudes. 

6l  !  62 

63 

64 

65 

66 

u 

The  Amplitude  of  the  Sun 
or  any  Star,  is  fo  many  Degrees 
Diftance  as  they  Rife  or  Set, 
from  the  Eaft  or  Weft  Points 
of  the  Horizon,  either  North¬ 
erly  or  Southerly, 

Note,W hen  t  he  Sun  or  Stars 
have  North  Declination  then 
the  Amplitude  found  by  thefc 
T ables  muft  be  reckoned  from 
the  Eaft  toward  the  North  at 
their  Rifing ;  or  from  the  Weft 
towards  the  North  at  their 
Setting. 

Rut  if  they  have  South  De¬ 
clination,  then  the  Amplitude* 
muft  be  reckoned  from  the  Eaft 
toward  the  South  at  their  Ri¬ 
fing;  or  from  the  Weft  toward : 
the  South  at  their  Setting:. 

IT 

To  find  the  true  Amplitude 

by  the  Tables . 

** 

Look  for  the  given  Latitude* 
at  the  Top  of  the  Table,  and 
the  Declination  in  the  fit  ft  Co¬ 
lumn  to  the  Left-Hand,  and  in', 
the  Common- Angle  of  »ect-j 
ing,  you  will  find  the  Ampli-j 
tude  required,  in  Degrees  and 
Minutes.  \ 

D  M  D  M 

D  M 

D  M 

D  M 

I)  M  | 

o  ! 

1  \ 

2  ! 

3 

4 

00  00  00  00 

02  03  02  07 

04  08  04  15 

06  1 2  06  24 

08  17  08  32 

00  00 

02  I  2 

04  24 

ob  37 
08  50 

00  00 

02  1 7 

04  33 

06  5 1 

09  09 

OO  OO 

02  22 

°4  44 
07  06 

09  30 

OO  OO 

02  27 

°4  55 

07  23 

°9  52 

5 

6 

7 

8 

9 

JO  21 

12  27 

14  34 1 
16  40 

18  49 

IO  41 

12  52 

I  5  02 

1 7  J4 

1 9  28 

1 1  04 

13  19 

*5  34 

1 7  5 1 

20  09 

1 1  28 

>3  47 

1 6  08 

18  30 

20  54 

II  54 

H  !9 
16  45 

19  13 

21  43 

1 2  22 

H  53 

1 7  26 

20  00 

22  37 

10 

1 1 

12 

*3 

H 

2°  57 

23  10 

25  23 

27  39 

29  56 

21  40 

23  58 

26  17 

28  37 

31  01 

22  27 

24  5 1 
27  1 5 

29  42 

32  12 

23  1 8 

25  48 

28  I9 
30  52 

33  30 

24  13 

26  50 

29  28 

32  09 

34  55 

25  14 

27  58 

30  44 

33  34 

36  29 

1 5 

1 6 

*7 

1 8 

19 

32  l6 

34  39 
37  05 
39  36 

42  I  I 

33  27 

3  5  57 

38  31 

41  10 

43  54 

34  45 
37  23 

40  05 

,42  54 

45  49 

36  1 1 

38  57 
4>  49 

44  49 

47  57 

37  46 

40  42 

43  46 

46  5  9 

5°  2  3 

39  31 
42  4o 

45  58 

49  26 

53  u 

20 

21 

22 

23 

23,2c 

> 

4+  52 
47  4° 

5°  35 

53  42 
>'5  5  '7 

46  46 

49  46 

52  56 

56  20 

58  04 

4s  53 
52  07 

55  36 

59  24 

6l  22 

5*  1 7 
54  5° 

5 8  43 

63  02 

65  22 

54  °2 

57  59 

62  26 

67  36 

70  33 

57  M 
61  47 

67  04 

73  52 

78  25 

ft  Cafe 


122 


Rules  concerning  Amplitudes. 


Cafe  iji.  1^7 Hen  the  Latitude  and  Declination  are  both  given  in 
,  V  V  even  Degrees,  as  for  Example.  Suppofe  I  WnnM 

!o  r  h  n  S  ,trUe  AT,itnde  at  hisRif'"S>  “  thfutLde  rf 

4°  oo,  his  Dedination  being  17  00  N.  1 

Undo-  Latitude  40,  and  right  againft  Declination  1  *7 1  find  22  26 
which  is  the  Sun’s  true  Amplitude,  to  be  counted  from  the  Eaft 

ssvs; ,s  at  his  *“■* 

Cafe  2d.  _  When  the  Latitude  is  given  in  even  Degrees,  and  the 
Declination  in  Degrees  and  Minutes,  as  for  Example.  Suppofe  I 

tvould  know  the  Suiy’s  true  Amplitude  at  his  Setting,  in  the  Latitude 
or  57  00,  his  Declination  being  1 1  33  S. 

Find  his  Amplitude  as  before,  for  the  Latitude  57,  and  for 
the  Declination  |  }  which  will  be  |  *9  J  then 

Subtract  the  LeiTer  from  the  Greater,  the  Diff.  is  i  56  or  1  r6  m. 
to  which  put  two  Cyphers  and  it  makes  1 1600,  which  Number  muft 
be  divided  by  the  Number  Handing  againft  the  odd  Minutes  of 
Declination  (in  the  following  Table)  which  in  this  Cafe  is  181,  and 
the  Quotient  gives  the  Proportional  Parts  in  Minutes,  which  Parts 
are  always  to  be  added  to  the  Leffer  of  the  two  Amplitudes  that  you 
took  the  Difference  of,  and  the  Sum  gives  the  true  Amplitude  as 
follows, 

1 8  1)1 1600(64  Proportional  Parts  in  Minutes, 

740  makes  x  Degree  4  Minutes. 
10 

Leffer  of  the  Amplitudes  - • - 20  29 

Proportional  Parts  to  be  added  — -  - . -  01  04 

True  Amplitude - -  S. 

becaufe  at  Sun-fetting,  and  the  Declination  South. 

Cafe  3d.  When  the  Declination  is  given  in  even  Degrees  arl^  the 
Latitude  in  Degrees  and  Minutes,  as  for  Example.  Suppofe  I  would 
know  the  Sun’s  true  A  mplitude  at  his  Rifing,  in  the  Latitude  51  14 
his  Declination  being  14  00  S. 

Find  his  Amplitude  as  before,  to  14  Degrees  Declination,  and  for 
the  Latitude^  j-  which  will  be  land  Subtract 

the  Leffer  from  the  greater,  the  Difference  is  031  Minutes. 

To 
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To  the  Difference  of  Amplitudes  found  on  the  foregoing  Side, 
which  is  2  1  put  two  Cyphers,  and  makes  it  3100,  which  mutt  be 
divided  by  the  Number  (landing  againft  the  odd  Minutes  of  Latitude 
(in  the  following  T able)  which  in  this  Cafe  is  42  8,  and  the  Quotien 
gives  the  Proportional  Parts  in  Minutes,  to  be  added  to  the  Leff. 
of  the  two  Amplitudes,  as  in  Cafe  the  2 d. 


428^3100(7  Proportional  Parts  in  Minutes, 
104 

Leffer  of  the  Amplitudes  - - - - - -  22  37 

Proportional  Parts  to  be  added - - —  ,9° _97_ 

True  Amplitude  - — -  — - - -  E.  22  44  S. 


Cafe  4th.  When  the  Latitude  and  Declination  are  both  given  ir: 
Degrees  and  Minutes,  as  for  Example .  Suppofe  I  would  know  the 
Sun’s  true  Amplitude  at  his  fetting,  in  the  Latitude  49  l8>  his 
Declination  being  19  41  N. 

Firft,  find  his  Amplitude  for  Latitude  49  Degrees,  and  Declina¬ 
tion  19  41  (as  in  Cafe  the  id)  which  will  be  30  53. 

In  the  fame  manner  find  his  Amplitude  for  Latitude  50  Degrees, 
and  Declination  19  41,  which  will  be  31  35. 


Then  from  the  Greater  Amplitude  -  31  35 

Subtract  the  Leffer - - -  30  53 

Remains  the  Difference  - -  —  -  ■  00  42  Minuter 


Put  two  Cyphers  to  this  Difference  it  makes  4200,  which  muft 
be  divided  by  the  Numbers  (landing  right  againft  the  odd  Minutes  of 
the  given  Latitude,  fin  the  following  Table)  which  in  this  Cafe  is 
333,  the  Quotient  gives  the  Proportional  Parts  in  Minutes,  to  be 
added  to  the  Lefier  of  the  two  Amplitudes,  &c. 


333) 4200(12  Proportional  Parts. 
870 

204 


The  Leffer  Amplitude  _ — _ - 

Proportional  Parts  to  be  added _ 

i  rue  Amp.  for  Lat.  49  18,  and  Deck  19  41  N. 

R  2 


30  53 
00  12 


W.  31  05  N- 
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A  f  ABLE  of  Numbers,  for  finding  the  Pro¬ 
portional  P arts,  to  the  odd  Minutes  of  Latitude  or 
Declination,  in  finding  the  Sun’s  true  Amplitude. 


3  E 

Num- 

§ 

5’  O 

Num- 

Is 

5‘0 

Num- 

Odd 

Minutes. 

Num- 

1 

1 

r-t-  , — 

CD 

C/3 

• 

bers. 

C  CL 

X  cl 

n> 

CO 

• 

bers. 

C  CL 

S  ^ 

CO 

• 

bers. 

bers. 

I 

6000 

16 

375 

31 

193 

46 

130 

2 

3000 

17 

353 

32 

1 87 

47 

127 

3 

2000 

1 8 

333 

33 

181 

48 

1 25 

4 

1500 

*9 

316 

34 

I76 

49 

122 

5 

1200 

20 

300 

35 

171 

5° 

120 

6 

1000 

21 

285 

36 

166 

5l 

1 1 8 

7 

857 

22 

273 

37 

l62 

52 

1 1 5 

8 

75° 

2  3 

261 

38 

158 

53 

"3 

9  • 

666 

24 

250 

39 

*54 

54 

I  I  I 

10 

600 

25 

240 

40 

1 50 

55 

IO9 

1 1 

545 

2  6 

230 

41 

I46 

56 

IO7 

12 

50° 

27 

222 

42 

i43 

57 

IO5 

*3 

461 

28 

214 

43 

*39 

5S 

103 

14 

42  8 

29 

207 

44 

136 

59 

IOI 

1 5 

400 

3° 

200 

45 

133 

The  Ufe  of  this  Table  is  to  find  a  Number  to  divide  the  Diffe¬ 
rence  of  Amplitudes  by,  in  order  to  find  the  Proportional  Parts, 
when  the  Amplitude  is  required  for  any  Latitude  or  Declination  that 
is  given  in  Degrees  and  Minutes,  (as  in  the  foregoing  Cafes)  to  find 
which  Number,  look  in  fome  of  the  Columns  under  the  Title  of 
odd  Minutes,  for  your  given  Minutes  of  Latitude  or  Declination,  as 
Suppofe  for  37  Minutes,  and  right  againlt  that  you  will  find  162, 
which  is  the  Number  required. 


To 


-r  -  '  - 
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<Tojind  the  Variation  of  the  Compafs  by  an  Amplitude. 

To  do  this,  you  muft  have  given  both  the  true  and  magnetical 

A  The  wue  Amplitude  is  to  be  found  by  the  Tables  as  before  taught. 

The  magnetical  Amplitude  is  to  be  found  by  the  Compafs,  at  the 
Time  of  the  Sun’s -rifing  or  fetting,  and  is  fo  many  Degrees  and 
Minutes  as  you  find  it  to  rife  from  the  Eaft,  or  to  fet  from  the  Weft 
either  to  the  Northward  or  to  the  Southward  •,  as  tor  Ex.  Suppofe 
being  at  Sea,  I  find  by  fetting  the  Sun  with  my  Compafs,  that  he 
rifes  10  de<*.  15  min.  to  the  Northward  of  the  Eaft,  then  the  mag- 
"Sc  1  Amplitude  is  E.  to.  ,SN.  Or  Suppofe  I .(tad  bj 'the 
Compafs,  then  he  fets  r4  deg.  12  min.  to  the  Southward  of  the 

Weft,  then  the  magnetical  Amplitude  is  W.  14  12  b. 

Then  if  your  true  Amplitude  and  magnetical  Amplitude  are  both 
to  the  Northward,  or  both  to  the  Southward,  fubtratt  the  Letter 
from  the  Greater,  the  Remainder  is  the  Variation. 

But  if  one  be  to  the  Northward,  and  the  other  to  the  Southward* 

add  them  together,  and  the  Sum  will  be  the  Variation. 

d.  m. 

Example  i ft.  True  Amplitude - E.  18  34  N. 

Magnetical  Amplitude  — —  E.  22  3 7  N. 

Variation - 04  03  Eafterly. 


Example  2 d.  True  Amplitude 


Magnetical  Amplitude 
Variation - 


W.  7  11  S. 
W.  2  06  N. 


9  17  Wefterly. 


And  thus  having  found  how  much  the  Variation  is,  it  remains  in 
the  next  Place  to  find  which  way  it  is,  that  is,  whether  it  is  Eafterly 
or  Wefterly. 

Rule ,  If  the  Amplitude  be  taken  £t  Sun-rifing,  and  the  magnetical 
Amplitude  be  farther  from  the  North  than  the  true  Amplitude  is, 
then  the  Variation  is  Wefterly,  but  if  it  be  nearer  to  the  North,  it 
is  Eafterly. 

If  it  betaken  at  Sun-fetting,  if  the  magnetical  Amplitude  be  far¬ 
ther  from  the  North  than  the  true  Amplitude  is,  then  the  Variation 
is  Eafterly,  but  if  it  be  nearer  to  the  North,  it  is  Wefterly,  as  may 
be  feen  by  the  two  foregoing  Examples, 


By  keeping  a  Journal  is  meant,  keeping  fuch  an  Account  of  the 

Ship  s  ay,  that  at  any  Time  you  may  be  able  to  know  what  Lati¬ 
tude  and  Longitude  the  Ship  is  in. 

When  a  Ship  is  bound  from  any  one  Place  to  another  that  lies  fo  fir 
fi  om  it,  that  fhe  is  obliged  to  go  out  of  fight  of  the  Land  for  any  con- 
iiderable  Time,  as  fuppofe  from  England  to  Barbadoes ,  then  at  the 
i  ime  fhe  leaves  the  Land,  fhe  is  faid  to  take  her  Departure,  and 
that  part  of  the  Land  fhe  then  leaves,  as  fuppofe  the  Start ,  the 
Lizard,  the  Land's-end ,  &c.  is  faid  to  be  the  Place  they  take  their 
Departure  from.  And  at  the  Time  of  taking  fuch  Departure,  the 
Captain  or  Mate  generally  takes  the  Bearing  and  Diftance  of  that 
Land  (according  to  his  judgment)  and  fets  it  down  on  the  Loo-. 
Board,  or  in  the  Log-Book  againft  the  Time  it  was  taken,  thus,° 


Lizard ,  N.  by  W.  Diftance  5  Leagues. 

Or,  Start ,  N.  N.  L.  Diftance  6  Leagues, 

And  in  the  fame  manner  for  any  other  Place,  Bearing  and  Diftance 
as  you  will  fee  in  the  firft  Days  Log,  of  the  following  Journal. 

The  Log-Book  being  mark’d  as  follows,  with  Columns  for  Courfe, 
Diftance,  Northing  or  Southing,  Eafting  or  Wefting,  Latitude  by 
Dead  Reckoning,  Latitude  by  Obfervation,  Meridian  Diftance, 
Longitude  made,  and  Longitude  in,  you  are  to  take  Notice,  * 

That  in  the  Column  for  Courfe,  you  are  always  to  fet  down  the 
Courfe  you  have  made  by  your  Reckoning  for  that  24  Hours  (that  is, 
from  the  Noon  of  the  Day  before,  to  the  Noon  of  the  Day  you 
Work  on)  the  Sea  Account  being  always  kept  from  Noon  to  Noon. 

In  the  Column  for  Diftance,  you  are  to  fet  down  the  Diftance 
made  by  your  Reckoning  for  that  24  Hours. 

In  the  Column  of  Northing  or  Southing,  you  are  to  fet  down  the 
Difference  of  Latitude  made  that  24  Hours,  marking  the  Column 
with  N.  if  the  Difference  of  Latitude  be  Northerly,  or  with  S.  if  it 
be  Southerly. 

In  the  Column  of  Eafting  or  Wefting,  you  are  to  fet  down  the 
Departure  made  that  24  Hours,  marking  the  Column  with  E.  if  the 
Departure  be  Eafterly,  or  with  W.  if  it  be  Wefterly. 

In  the  Column  mark’d  Lat.  by  D.  R.  you  are  to  fet  down  the 
Latitude  you  reckon  your  felf  in  on  that  Day. 


In 


V 
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In  the  Column  mark’d  Lat.  by  Obf.  you  are  to  let  down  the  La¬ 
titude  you  find  yourfelf  to  be  in  by  Obfervation,  if  you  have  one, 

if  not,  then  let  it  ftand  open. 

In  the  Column  for  Mer.  Dift.  you  are  to  fet  down,  (in  Degrees  and 
Minutes)  how  much  Departure  you  have  made  in  all,  from  the 

Place  vou  took  your  Departure  from. 

In  the  Column  of  Long,  made,  you  are  to  fet  down  (in  Degrees 

and  Minutes)  how  much  Difference  of  Longitude  you  have  made  in 

all  from  the  Place  you  took  your  Departure  from. 

In  the  Column  of  Long,  in,  you  are  to  fet  down  what  Longitude 

you  find  yourfelf  to  be  in  on  that  Day  by  your  Reckoning.. 

Note,  The  Account  of  Longitude  made,  being  what  is  always 
kept  in  his  Majefty’s  Navy.  And  the  Account  of  Longitude  in, 
bein°-  moft  oenerally  kept  on  Board  the  Merchant  Ships  :  I  fhall  in 
this  Treatif°fhcw  how  to  keep  them  both,  and  fhall  leave  it  to  the 
Pra&itioner’s  choice  which  he  will  makeufe  of,  they  both  being  equally 
true,  and  there  being  no  occafion  to  keep  more  than  one  of  them. 

And  now  having  (I  think)  given  a  fufficient  Account  of  the  things 
that  are  to  be  fet  down  in  the  feveral  Columns,  1  fhall  lay  down  thele 
few  neceflary  Rules  following,  and  then  proceed  to  fhew  how  they 
are  all  to  be  found,  or  the  Method  of  Working  a  Days  W  ork  at  Sea. 


Rule  ijl.  Variation,  if  there  be  any,  (as  moft  commonly  there  is,) 
muft  be  allowed  upon  all  Courfes  fleered,  and  upon  all  Bearings,  &c. 
that  are  taken  by  the  Compafs,  that  is,  if  it  be  Eafterly  Variation 
it  muft  be  allowed  to  the  Right-hand  :  But  if  Wefterly  Variation, 
then  to  the  Left-hand  of  the  Courfe  or  Bearing  :  Suppofing  your 
felf  placed  in  the  Center  of  the  Compafs,  and  looking  diredlly  for¬ 
ward  to  the  Point  you  are  to  allow  the  Variation  from. 


Example.  Suppofe  I  fleer  SW.  and  there  is  one  Point  Wefterly 
Variation,  then  my  true  Courfe  will  be  SW.  by  S.  or  luppofe  I  fet 
a  Point  of  Land,  and  find  it  to  bear"  by  my  Compafs  ESE.  and  I 
know  there  is  half  a  Point  Eafterly  Variation,  then  the  true  Bearing 
is  SE.  by  E.  \  E. 

Rule  2 d,  Lee-way  (which  I  fhall  not  here  defcribe,  becaufe  luffi- 
ciently  known  to  every  Seaman)  muft  be  allow’d  to  the  Right-hand 
of  the  Courfe  fleer’d,  when  the  Larboard  Tacks  are  Aboard,  and  to 
the  Left-hand  when  the  Starboard  Tacks  are  Aboard. 


Examp Is 


Example.  Suppofe  I  fteer  NE.  by  E.  with  my  Larboard  Tacks 
Aboard,  and  make  one  Point  Lee-way,  then  my  Courfe  made  good 
is  ENE. 

Rule  %d.  Lee- way  and  Variation,  when  they  are  both  to  be  allow’d 
one  way,  that  is,  both  to  the  Right-hand,  or  both  to  the  Left,  add 
them  together,  and  allow  their  Sum  the  fame  way  they  were  to  be 
allow’d. 

But  if  they  are  to  be  allow’d  one  to  the  Right-hand,  and  the  other 
to  the  Left,  fubtraft  the  Lefier  from  the  Greater,  and  allow  the  Re¬ 
mainder  the  fame  way  as  the  Greater  of  them  was  to  be  allow’d. 

Example.  Suppofe  I  fteer  NNW.  with  my  Starboard  Tacks  Aboard, 
and  make  one  Point  Lee-way,  there  being  at  the  fame  Time  half  a 
Point  Wefterly  Variation,  I  would  know  my  true  Courfe  ? 

Lee-way  to  the  Left-Hand  — — — —  i  Point. 

Variation  to  the  Left-Hand  -  o  4  Point. 

Their  Sum  to  be  allowed  to  the  Left-Hand  i  4  Points  makes 
the  true  Courfe  NW.  by  N.  4  W. 

Example  2d.  Suppofe  I  fteer  SW.  by  W.  with  my  Larboard  Tacks 
Aboard,  and  make  2  4  Points  Lee-way,  and  I  have  1  4  Points  Weft¬ 
erly  Variation,  what  is  my  true  Courfe  ? 

Lee-way  to  the  Right-Hand - 2  4  Points 

Variation  to  the  Left-Hand - —  1  4 

The  Remainder  to  be  allow’d  to  the  Right-hand  1  4  Points,  makes 
the  true  Courfe  WSW.  4  W. 

Rule  4 th.  When  a  Ship  is  lying  too  under  a  Main-fail,  Mizen, 
Cfr.  then  obferve  how  lhe  comes  up  and  falls  of,  and  take  the  mid¬ 
dle  between  the  two  Points,  and  from  that  allow  the  Lee-way  and 
Variation,  as  in  Rule  %d. 

Example.  Suppofe  a  Ship  lying  too  under  a  Main- fail,  with  the 
Starboard  Tack  Aboard,  comes  up  E.  by  S.  and  falls  off  to  NE.  by 
E.  there  being  1  Point  Wefterly  Variation,  and  lhe  making  5  Points 
Lee-way,  what  Courfe  does  lhe  make  good  ? 

The  middle  between  E.  by  S.  and  NE.  by  E.  is  E.  by  N.  from 
which  allowing  6  Points  to  the  Left-Hand,  (by  Rule  3d)  the  true 
Courfe  will  be  N.  by  E. 

Rule  rjh.  Currents,  the  way  they  fet  you,  and  the  Diftance  you 
fuppofe  you  are  driven  by  them,  is  to  be  fet  in  the  Traverfe  Table 

for  the  Day,  as  any  other  Courfe  and  Diftance. 

'  Example 
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Example ,  Suppofe  I  try  the  Current  and  find  it  to  fet  W.  by  N. 
per  Compafs  i  Mile  per  Hour,  the  Variation'  being  one  Point  Eafterly, 
then  if  I  fail  in  that  Current  24  Hours,  I  fet  down  in  the  Traverfe 
Table,  as  a  Courfe  WNW.  diftance  24  Miles. 

Rule  6th,  Heave  of  the  Sea,  is  to  be  accounted  for  in  the  fame 
manner  as  Currents  :  As  fuppofe,  there  is  a  great  Sea  heaving  toward 
the  SW.  by  my  Compafs,  there  being  j  Point  Wefterly  Variation, 
I  then  fet  down  in  my  Traverfe-Table  SW.  by  S.  j  W.  with  fo  much 
Diftance  as  I  judge  the  Sea  has  heav’d  the  Ship. 

Rule  jib,  At  leaving  the  Land,  the  oppolite  Point  to  the  Bearing 
('with  the  Variation  allow’d  upon  it)  and  the  diftance  you  judge 
yourfelf  from  it,  muft  be  let  down  in  the  Traverle-Table,  as  a 
Courfe  and  Diftance. 

Example,  Suppofe  having  1  \  Wefterly  Variation,  the  Start  bears 
by  my  Compafs  NNE.  diftance  4  Leagues  :  The  oppofite  Point  to 
NNE.  is  SSW.  which  with  the  Variation  makes  S.  %  W.  for  the 
Courf#  to  be  fet  in  the  Traverfe-Table,  diftance  12  Miles. 

Rule  8 th.  When  you  make  the  Land,  the  Bearing  itfelf  (with  the 
Variation  allow’d  upon  it)  and  the  diftance  you  judge  yourfelf  from 
it  are  to  be  fet  in  the  Traverfe-Table,  as  a  Courfe  and  Diftance : 
This  needs  no  Example. 

Note,  If  you  keep  only  the  Account  of  Longitude  made,  and  would 
at  any  Time  know  what  Longitude  you  are  in,  look  out  the  Lon¬ 
gitude  of  the  Place  you  took  your  Departure  from,  and  with  that 
Longitude,  and  the  Longitude  made,  taken  as  Difference  of  Lon¬ 
gitude,  find  the  Longitude  in,  by  the  Rules  in  Page  107  and  108. 
And  the  Longitude  lb  found  muft  be  counted  from  the  fame  Meridian 
that  the  Tables  you  look’d  out  the  Longitude  of  die  Place  De¬ 
parted  from,  counts  it. 
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RULES  to  CorreEi  the  Dead-Reckoning  by  an  Obfervation. 

WHEN  you  have  made  all  the  proper  Allowances  you  can, 
fuch  as  for  Variation,  Lee-way,  Currents,  &c.  and  ftill  find 
that  your  Latitude  by  Dead-Reckoning  will  not  agree  with  the  La¬ 
titude  by  Obfervation,  within  five  Minutes,  then  you  mud  Correct 
as  follows  : 

Cafe  the  Firft. 

If  your  Course  found  by  Dead -Reckoning  be  due  North,  or  due 

South. 

Rule,  Firft  find  the  Difference  of  Latitude  (in  Miles)  between  the 
laft  Obfervation,  and  the  Obfervation  on  the  Day  you  Correft,  which 
will  be  the  true  Difference  of  Latitude,  then  will  your  true  Courfe  be 
the  fame  as  the  Courfe  by  Dead-Reckoning.  Your  true  Diftance  the 
fame  as  the  true  Difference  of  Latitude.  Your  Departure  00,  and  your 
Meridian  Diftance,  Longitude  made,  (or  Longitude  in)  will  be  the 
fame  as  they  were  on  the  Day  you  had  the  laft  Obfervation, 

Cafe  the  Second. 

If  the  Courfe  found  by  Dead -Reckoning  be  lefs  than  3  Points,  or 

33  Degrees. 

Rule,  Firft  find  the  Difference  of  Latitude  (in  Miles)  between  the 
laft  Obfervation,  and  the  Obfervation  on  the  Day  you  C'orred,  which 
will  be  the  true  Difference  of  Latitude.  Then  make  your  true  Courfe 
the  fame  as  the  Courfe  found  by  Dead-Reckoning,  fince  the  laft 
Obfervation,  and  with  that  Courfe,  and  the  true  Difference  of  Lati¬ 
tude,  find  the  true  Diftance  and  Departure  (as  in  Plain  Sailing ,  Cafe 
the  2d,)  then  to  find  the  Meridian  Diftance,  the  Longitude  made, 
and  the  Longitude  in,  take  the  following  Rule. 

N.B.  The  Difference  of  Longitude  is  to  be  found  by  the  true 
Courfe!  and  the  Meridional  Difference  of  Latitude  between  the  two 
Oblervations  (as  ufual,)  and  the  Meridian  Diftance,  Longitude  made 
(or  Longitude  in)  are  to  be  found  by  adding,  or  fubtra&ing  the  true 
Departure  and  Difference  of  Longitude  to,  or  from  the  Meridian 
Diftance,  Longitude  made  (or  Longitude  in)  on  the  Day  you  had  the 
laft  Obfe’rvation,  which  is  the  Day  you  always  Correft  from. 


Cafe 


by  an  Obfervation. 


r3E 


Cafe  the  Third. 

If  *  Cm*  Z’lnl’h  «T 

kA  Di4nCUn  oriS  Day  y^ColX^ 

trill  be  the  true  and  the  true  D.ffe- 

re  nee  of  Latitude,  find  a  departure  found  by  Dead- 

Sailing)  add  this  n.ew,fte  Obfervation,  and  take  half  their  Sum  for 

SMSs*  “S  ,r; £&  *s  s»s 

Cafe  the  Fourth. 

V  Cm*  fmU  by  '**”  6  P“”“  ' 

r.A,  ,  Difference  of  Latitude  in  Miles,  between  the 

Rule,  Firft  find  th.hc  obfervation  on  the  Day  you  Correft,  which 
laft  Oblervation  and  the  O  ,  and  make  yollr  true  Depar- 

will  be  the  true  Difference  o  ^  Dead.Reci-on;ng  fince  the 

ture  the  fame  as  t  j  vou  have  o-iven  the  true  Difference  of  Lati- 
]aft  Obfervation  :  1  hen  >  ^  ^  Courfc  and  Diftancc  (by  Plain 

tude  and  Dep.uture, 

Sailing.  Cafe  2d)  read  here  N.B.  m .  Cale Correa  by. 
Note,  As  the  Knowledge  of  which  “  Reckonin  and  as 

depends  upon  ^^v^one  Day  *  that  Courfe  is  always  found  by 
when  you  Correct  only  f  >  -n  r  Traverle-Table  tor 

the  Difterence  of  Latitude  .  R  r  ionfrer  Time  than  one 

that  Day,  therefore  1  youaic  Smithing  Fnltin"  and  Welting 

Day,  y»“  -**  £  Nonhmg,  (or  if 

that  you  have  made  foi  Y  )  D  rv  from  your  leaving 

thebeLmd)  ml?ngCrrie4^n,^he  Difference  of  Lmitudc  and 

mh&w:  £be  Ss« 

LattaAnd 
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SKS?  ^  -  sr.  ss 

A  ,C  C,a!e’  dnding  eveiT  Thing  except  the  Diftance.  7 
;  when  you  have  fo  Corrected  vou  are  fn  a 

£vttionlytheeMLat'|UdeDbn  Dcad*^n^&  the  Latitude  by  Ob- 

■n.)  snd  rub  out  the  Courfe,  Dtffetence  of  Latitude  and  Depart, "1“  ' 

1  hen  you  have  given  the  Latitude  by  Obfervation  on  the  Day  you 

to  ^  LatltUr  p  by  Dead-Reck'°ning  on  the  Day  before7  it 

•  o  and  the  Difference  of  Latitude  for  the  laft  24  Hours,  (by  the  Rules 

(.T  ailtuce,’  *agei05-)  Alio  the  Meridian  Diftance  on  the  Day  vou 
Coireet,  and  the  Meridian  Diftance  on  the  Day  before  it  to  find^vonr 

Departure,  (by  fubtrafting  the  Leffer  from  the  Greater,  if  they  are 
coui  Laft  or  both  Weft  ;  or  by  adding  them  together,  if  one  be  Eaft 
and  the  other  Weft.)  And  with  that  Difference  of  Latitude  andDe 
parturehnd  your  Courfe  and  Diftance,  (by  the  6th  Cafe  of  Plain  Sailing ) 

roh  hrC°rfe’  D'(tan,ce’ -  h'fterence  of  Latitude  and  Departure  are 
to  be  fet  down  inftead  of  them  you  rubb’d  out. 


Rules  to  find  the  Meridian  Diftance. 

Cafe  ijt  If  the  Meridian  Diftance  on  the  Day  you  Work  from  be 
Laft,  and  you  have  fail’d  to  the  Eaftward ;  or  If  it  be  Weft  and 
you  have  fail’d  to  the  Weftward,  then  add  the  Departure  to  the  Me¬ 
ridian  Diftance,  and  the  Sum  will  be  the  Meridian  Diftance  you  have 
made,  of  the  fame  Name  with  that  you  work’d  from.  1 

Example  Meridian  Diftance - - - 4  18  W. 

Departure  Wefterly  97  Miles,  or —  x  37  * 

Meridian  Diftance  made  in  all - i  y  iff  W. 

Cafe  2tl,  It  your  Meridian  Diftance  be  Eaft,  and  the  Deperture  be 
Wefterly ;  or  if  the  Meridian  Diftance.be  Weft,  and  Departure  Eaft- 
erly,  then  fubtraft  the  Leffer  from  the  Greater,  the  Remainder  will 
the  Meridian  Diftance  you  have  made,  of  the  fame  Name  with 
the  Greater  of  the  two. 

Example  1 ft.  Meridian  Diftance - 7  oy  W. 

Departure  Eafterly - j  1 6 

Meridian  Diftance  made  in  all  6  18  W. 


Example  2 d.  Meridian  Diftance - -  34  \\r_ 

■  Departure  Eafterly - .317 

Meridian  Diftance  made  in  alT  1^43  E. 
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H 

1 

K.  H  K  F. 

I  1 

Courfes 

Winds 

Lee¬ 
way  i 

Tranfadtions,  T'hurfday 

May  the  i ft,  1737. 

1  2 

1  4 

1  6 

The  1 

)tart  I 

l 

)y  E  dif 

6  Lea 

i^ues 
_£ _ * 

Moderate  Gales  and  fair 
Weather,  at  6  (p.m.)  the 
Start  bore  as  per  Log,  from 
which  I  take  my  Depar¬ 
ture,  it  being  in  the  Lati¬ 
tude  50  07  N.  and  Longi¬ 
tude  of  3  47W*  from  London 

Variation  1  £  Point  W.erly. 

1  8 

1 

IO 

I  2 

1 

4 

4 

r> 

1 

' 

SWbW 

N  E 

2 

4 

6 

5 

5 

5 

1 

1 

s  w. 

8 

10 

1  2 

5 

5 

6 

1 

1 

- 

Courfe 

Dift. 

S 

W  Lat.  byD.  R.  I 

1  ( 

^at.  by  Ob.  Mer.  Dift.  Lon.  made  Lon.  in 

1  . 

S  30  00 W 

I08 

i 

93  53  48  34  N 

OO  53W0I  22W'5  07E 

-J  be  Manner  of  IF or  king  this  Day's  Work. 

The  oppofite  Point  to  the  Bearing  of  the  Land  is  S.  by  W.  which 
with  the  Variation  allow’d  upon  it  (as  before  taught)  makes  S;E. 
and  the  Diitance  from  the  Land  6  Leagues  or  18  Miles,  which  are  to 
be  fet  down  for  the  firft  Courfe  and  Diitance  in  the  following  Traverfe- 

Table.  •  .  r  .  . 

Then  the  firft  Courfe  fleer’d  bciitv.,  SW  by  W.  the  v  ariatton  a 

low’d  upon  it  will  make  it  SW  by  S  \  W,  and  the  Sum  of  all  the 
Diftances  from  8  a  Clock  where  that  Courfe  begins,  to  2  a  Clock 
where  it  ends,  being  1  8  Miles  and  a  half,  I  double  that  Sum,  (be^ 
caufe  the  Book  is  mark’d  only  for  every  Two  Hours)  and^it  makes 
Miles  for  the  Diitance  belonging  to  that  Courfe  But  if  the  Book 
had  been  mark’d  for  every  Hour,  as  it  is  in  the  Navy ,  and  Aboard 
the  Ball  India  Ships  then  I  mult  have  taken  the  Sum  without  doub¬ 
ling  it  for  the  Diitance,  and  in  the  fame  manner  I  reckon  the  other 
Courfe  and  Diitance  ;  all  which  will  be  as  in  the  following  Traverfe- 

Table. 

*And  then  every  Thing  being  found  as  on  the  other  Side,  I  fet  them 
down  in  their  pr®per  Columns  as  above. 

Courfe 


Couries 


Si  E. 


SW  by  S  i  W. 


The  Traverfe  Table 


*3.5 


.SSW  i  w. 


Diit. 

N. 

18 

' 

37 

56 

J 

'  ^  -  - 
Difference  of  Latitude  S 


Dep.  W. 


_  .  .1  •  rp0Ulp  heincr  look’d  out 

The  feveral  .Courfe  Sailing,  l4ge  (5J)  I  « 

tnd  caff:  up  as  in  the  Rules  Tenths,  and  my  Depar- 

Difference  of  Latitude  to  be  93^  ,  nurk  down  (upon  my  Slate,  or 

:ure  £2  Miles  and  7  TK:ncr  that  is  to  be  found,  and  as 

he  Paper  that  I  work  upon  eve Tlwng  tha . 

[  find  what  they  come  to,  «  W " ‘  ’  s.  „ 


f  Courfe 


S. 


By 
3.R. 


Diftance 


Diff.  of  Lat. 
Departure 


^  Lat.  by  D.R* 

Lat.  by  Obfer. 

Meridian  Diftance  00  53  v\- 
Longitude  made  01  22 


Recaufc  the  Diff.  Lat.  is  S.  and  the  Depar.  W  • 
E  Note  When  the  Tenths  in  any  Side  a.  e  more 

than  c,  or  half  a  Mile,  you  mult  call  that  Side 

,  W.  one  Mile  more  than  you  found  it  to  be;  butwh^ 

48  H  N  ^SSSSf.*  Lat.  being 

“  4  1  rejeft  the  4  Tenths,  and  call  it  only  93 
Milts,  and  the  Dep.  being  52.7,  mjtead 

_  1  T  _ IV/l.lofn  it  £ rui  Call  It  C  s  i\niLS. 


30  00  w 
108  Miles 

93 s- 
5.3  w. 


\v  Miles,  ana  me  ivcp.  /» 

- e>  .  ~~  w  1  Tenths  I  put  oncMiletoit,  and  call  it  53  c 

But  wLhenSyoUu  take  Le  D.Verence  of  Latitude  and  Departure  to  find  the  Courle  n  , 
hen  take  them  in  Miles  and  1  entns. 


n  take  them  in  Miles  ana  iwuw.  .1  . 

T,  •  i  cr a  place  with  my  Difference  of  Latitude  93*4  ‘ 

T.  hen  in  the  tutt  trace,  wiui  u  ..  r  r  ih  l  hnd  my 

ay  Departure  52,7  (astaug  tin  a  " qnr,^!0Q  Mile^  which  I  fet 
:ourfe  to  be  30  Degrees,  and  my  Diftance  108  Miles, 

[own  againft  Courfe  and  Diftance  as  above. 

-r-.  i  t  'Third 


IWH  agaum  — - 

Second ,  For  the  Latitude  by  D.  K . 
rake  the  Latitude  fail’d  from  50  07  N. 
\nd  thj  Diff  Lat.  93  Miles,  or  1  33 
)ub.(asp«Rules)  giv.csLat.  D.It.  4 34  R* 


Third,  For  the  Merid.  Diftance. 
Note,  The  Meridian  Diftance  on  the 
fir  ft  Day’s  Work,  is  always  the  fame  as 
that  Day’s  Dep.  which  here  is  o  S3  w- 


Fourth ,  For  the  Diff.  of  Long. 

fhe  Meridional  Parts  of 
i’he  Lat.  fail’d  from 
)f  the  Lat.  by  D.R. 

Meridional  Difference  of  Lat. 


} 


34?5 
3  33  3 


142 


Then  I  look  for  my  Courfe  30  degrees  ♦ 
in  the  Tables  of  Diff.  of  Lat.  and  Dep. 
and  for  the  Merid.  Diff-  ot  Lat.  142,  m 
feme  of  the  Diff.  of  Lat.  Columns  belong- 
i^otaCWc,  owner c*=wWh  ». 


fwers  to  that  Diff.  Lat.  is  my  Diff  Long’ 


Fifth ,  For  the  Longitude  made. 

The  Long,  made  on  the  firft  Day’s 
Vork  is  always  the  fame  as  that  Day  s 
)iff,  of  Long,  which  here  is  —  l  22  \V. 


Sixth,  For  the  Longitude  in. 
Take  the  Longitude  fail’d  from  3  \1 
And  the  Diff.  Lon.  82  Miles,  or  U±. 

1  Sub.  ( as  trr  Rules)  Lon.  in  5  07  *  . 


V'/f,  JST'i 


. 

r  .  '.:•••■  Vifc'S’te:JJP/S-  $ 

i.  ■  Xv.  %”  fr*!,  c  ■*’,  ■*!*'. -  J.lfi 

■  ■  .•**  W.V  I/.  ,*-■ 

:  n  a  .  -jC 
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Courfe 

S  33 
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H  k  f. 


I 
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Dift. 


Courfes 

Winds 

SW  byW 

N 

N  W 

s  w 

, 

SWbS. 

W  N  W 

Lee¬ 

way 


T  ran  faffio  n  s ,  Friday ' 

May  2,  1757. 


Moderate  Gales  and  fair 
Weather,  at  8  ("a.  m.)  faw 
Ship  to  the  Northward. 


,0 

C4 


f 

{Variation  1  4  Point  W.crly. 


W 


6 


Lat. 

by  D.R. 

Lat.  byOb. 

Mer.  Dift. 

Lon.  made 

Lon.  in 

46 

5sn 

1  54w 

2  55W 

0  26W 

The  Variation  being  allow’d,  and  the  Distances  fumm’d  up  as 

before,  the  Traverfe-Table  will  be  as  follows. 

Courfe - S.  33  00W. 

—  1 14  Miles 

—  96  S. 

—  61  W. 


;  Courfe 

Dift. 

SWbS'-W 
^  . 

43 

SSW  w 

4  5 

jSbyWJ  W 

27 

N. 

S. 

E. 

W. 

31.9 

28.9 

38.6 

23. L 

25.4 

9* 1 

|DifF.  of  Lat.  95.9  Dep.  61.1 


t 

Firft,  With  my  Difference  of  Latitude 
93.9  and  Departure  61.1  (by  Plain  Sailing 
Cafe  6.)  F  find  my  Courfe  to  be  33  deg. 
and  my  Dillance  1 1 4  Miles. 

Second,  For  my  Latitude  by  D.  R. 

Take  the  Latitude  in  yefterday  4  8  34  N. 
And  my  DifF.  Lat.  96  Miles,  or  _ 1  36 

Gives  the  Latitude  by  D.  R. —  46  58  N. 

T bird.  For  the  Meridian  Dillance, 

Take  the  Mer.  Dift.  yefterday  o  53  W. 
And  the  Departure  to-day -  1  01 

•  Gives  the  Meridian  Dillance  —  1  54  W.  | 


By 

D.  R. 


Diftance - 

DifF.  of  Lat. 
Departure 


^  Latitude  by  D.R.  46  58  N. 
Latitude  Obfervation 
Meridian  Diftance —  1  54  W. 
Longitude  made  —  2  55  W. 
Li  ^ongitude  in - o  26  W. 


Fourth,  For  the  DifF.  of  Longitude. 
Take  the  Mer.  parts  of  yeft.  Lat.  —  3343 
And  of  the  Latitude  to-day - 3200 

Gives  the  Mer.  Dift*.  of  Lat. - 143 

with  which  and  the  Courfe  (as  in  the  firft 
Days  Work)  1  find  my  Difference  of  Lon¬ 
gitude  to  be  93  Miles. 

Fifth,  For  the  Longitude  made. 

Take  the  Lon.  made  yefterday  1  22  W. 
And  the  DifF.  of  Lon.  to-day  ) 

93  Miles,  or - 3  1 

Gives  the  Lon.  made  to-day  2  55  W. 

Sixth ,  For  the  Longitude  in. 

Take  the  Long,  in  yefterday  '5  07  W. 
j  And  the  DifF.  of  Lon.  to-day  1  33 

l  Gives  the  Longitude  in — -  6  40  W* 

40  t- 
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H. 

K. 

H  KF 

2 

4 

l  4 

4 

6 

4 

8 

4 

I 

10 

4 

I 

1  12 

4 

I 

2 

4 

1 

4 

4 

6 

4 

8 

4 

10 

4 

1 12 . 

4 

Courfe 

Dift.  • 

|s  14 
! 

1  ■ 

00  w 

97 

CourfesjWinds 

Lee¬ 

way 

s  w 

WNW 

c 

2 

SWbS 

W  byN 

In  1  ft  R<- 

s  s  w 

>ef  both  4 

w 

’opfails 

I 

1 

Tranfaiftions,  Saturday 
May  3d,  1  757- 


Moderate  Gales  and 


S. 


Variation  1  Point  W.erly. 


w'lLat.byD.R-  jLat.byOb. 


95*241  45  2 3  ^ 


2  I 


8  W  3  29  W  7  14W 


and  V  ariauun  uunD 

Traverfe -Table  will  be  as  follows, 

f  Courfe 


Courfe  I 

Dift. 

N. 

s.  1 

E. 

W. 

S  W  by  S  ! 

24 

20-0 

1  3-3 

SbW  i  W 

36 

34-5 

10.4 

South 

4° 

q 

6 

Tt- 

1 

j94-5 


23-7 


Diftance 


Diff.  of  Lat. 
By  1  Departure 


D.R. 


d  Lat.  by  D.  R.- 


Firji,  The  Courfe  and  Diftance  found 
(by  Plain  Sailing  Cafe  6)  as  before,  will 
be  as  in  the  other  Column. 

Second ,  For  my  Latitude  by  D.  R. 

Take  the  Latitude  in  yefterday  46  58  N. 
And  the  Diff.  of  Latitude  95  7 
Miles,  or - - - 

Gives  the  Latitude  by  D.  R. —  45  23  N. 

Third,  For  the  Meridian  Dillance, 
Take  the  Mcr.  Dift.  yellerday  1  54  W. 
And  the  Departure  to-day -  o  24 

Gives  the  Meridian  Diftance  2  18  V/. 


Latitude  Obferv.  - 
Meridian  Diftance 
Longitude  made — ■ 
Longitude  in 


S.  14  00 W. 

-  97  Miles 

-  95 s- 

-  24  W. 
45  23  n* 


2  18W. 

3  29W. 

7  H^r 


Fourth ,  For  the  Diff.  of  Longitude, 

The  Mcr.  Parts  of  yefterdays  Lat.  —  3200 
Of  to-days  Latitude - 3°^  3 

The  Mer.  Difference  of  Latitude  —  137 

with  which  and  the  Courfe  (as  before)  l 
find  the  Difference  of  Lon.  to  be  34  Miles. 

Fifth ,  For  the  Longitude  made. 

Take  the  Lon.  made  yefterday  2  55  W. 
And  the  Diff.  of  Lon.  to-day  o  34 
Gives  the  Longitude  made  -  -  3  29 

Sixth,  For  the  Longitude  in, 

Take  the  Long,  in  yefterday  6  40  W. 
And  the  Difference  of  Longitude  o  34 

Gives  the  Longitude  in  — —  7  14  V. 

rp  The 
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K. 

H  K 

2 

4 

4 

4 

6 

4 

I 

8 

4 

IO 

4 

12 

4 

2 

4 

4 

4 

6 

4 

8 

4 

IO 

4 

12 

3 

I 

Courfe 

Dift. 

S  1 

S  39  00  E 

1 

93 

72  t 

Courfes 


Winds 


WSW 


Lee¬ 

way 


'i  ranfaftions,  Sunday 
May  4.tb,  1757. 


In  zd  Reef  both  Topiails 


SSE 


S  W 


1ST 


Handed  the  F ore-top-fail 


S  byE 


SWbyW 

Tack’d 


Moderate  Gales  and  Hazy 
the  firft  part,  the  latter  frefh 
Gales  with  Rain. 


Variation  1  Point  W.erly. 


Lat.  by  D.  R. 


44  1 1  N 


Lat.  by  Ob. 


Mer.  Dift. 


i  1 8  W 


Lon.  made! Lon.  in 


2  O 7  W5  52  W 


The  Ship  having  her  Starboard  Tacks  aboard,  when  the  Lee¬ 
way  and  Variation  are  allow’d  (as  before  taught;  the  Traverfe  Table 
will  (land  as  follows. 


Courfes 

Dift. 

N. 

S. 

E. 

W. 

SSE 

33 

3°-5 

12.6 

SE  t  E 

40 

• 

25-4 

3°-9 

SE 

23 

x6.3 

16.3 

72.2 

59.8 

/ 


By 

D.R. 


“Courfe - —  S.  39  00  E. 

Diftance - 93  Miles 

DifF.  of  Lat. -  72  S. 

Departure -  60  E. 

^  Latitude  by  D.  R.  — 44.  1 1  N, 

LatitudeObfervation 
Meridian  Diftance —  1  18  W. 
Longitude  made  —  2  07  W. 
*  Longitude  in - -  552  W. 


t  Having  been  very  particular  in  explaining  the  manner  of  working 
a  Days  Work  (in  the  three  foregoing  Days)  and  as  all  Days  Works” 
where  there  is  no  Correction  wanting,  are  to  be  work’d  from  the 
Difference  of  Latitude  and  Departure  found  by  the  Traverfe  Table 
:  as  before)  I  have  here  only  iet  down  the  Traverfe  Table,  and  what 
ah  tne  otner  things  come  to,  and  have  left  the  finding  of  them  to 
exercife  the  Learner. 


T 
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H. 

K.  ’ 

i 

H  K 

F.< 

Courfes 

Winds 

Lee¬ 

way. 

Tranfadti 

May 

ons,  Monday  1 

5th,  1757. 

des  and  Rain  all 
ours. 

2 

4 

6 

8 

10 

12 

2 

4 

6 

8 

10 

12 

4 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3. 

; 

NWbyW 

SW  byW 

2 

Frefh  G< 
thefe  24  H< 

I 

Hand  N 
NW 

'Iain  To 
WSW 

p-fail 

3 

Variation  i  Point  W.erly.  ! 

1 

I 

I 

NW  byN 

byS 

35 

Courfe 

Dift. 

N 

w 

Lat.  by  D.R. 

Lat.  by  Ob.lMer.  Dift. 

Lon.  made 

Lon.  in 

N  29  00W 

75 

|^5'36 

45  16  N 

|  154W 

3  00W 

t 

6  45w| 

The  Ship  having  her  Larboard  Tacks  Aboard,  when  the  Lee-way 
and  Variation  are  allow’d,  the  Traverfe  Table  will  ftand  as  follow's. 


j  C  urfes 

Dift. 

N. 

S. 

E. 

W. 

NW. 

31 

22.6 

22.6 

|N  N  W. 

33 

3°*5 

1 2.6 

j  N  fW. 

12 

1 1.9 

1.2 

65.0 

36-+ 

By 

D.R. 


“Courfe - N.  29  00  W. 

Diftance  *  ■  ■  ■— — —  75  Miles 

Biff,  of  Lat. -  65  N. 

Departure - 36  W. 

^  Latitude  D.R. - 45  16  N. 

Latitude  Obfervation 
Meridian  Diftance  —  1  54  W. 

Longitude  made  ■■■—-»  3  00W. 

w  Longitude  in  ■■  — —  6  45  W. 


To  find  the  Courfe. 


Nolei  In  this  Cafe  the  Difference  of  Latitude  being  juft  65  Miles  without  any 
Tenths,  after  you  have  put  two  Cyphers  to  the  Departure,  you  muft  not  divide  it  by 
65,  but  by  650,  the  Cypher  being  put  to  fupply^|  Diff.  Lat. \D.  with  Cyphers./ 
the  place  of  Tenths,  as  directed  in  the  Rules  for  j  65 0/  36400  V56  N. 

Plain  Sailing,  fee  the  Work.  y  3900  for  Courfes 


T  2 


j 


•  •  1 


II 


t 
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Courfes 


Tranfaftions,  Tutfday 
May  6th,  1757. 


Hard  Gales  and  Squaly 
the  Fore-fail kvith  Rain. 


Lay  too,  up  NW.  off  N. 
Drift  1  ^  Miles  per  Hour. 

Up  N  byW.ofFNE  byN 


Up  N  N  W  off  N  N  E 
Set  the  Forefail. 


Courfe 

Dift. 

E  8  00  E 

35 

Variation  1  Point  W.erly. 


3  4 


E 

Lat.  by  D.  R. 

Lat.  by  Ob. 

Mer.  Dift. 

1 

Lon.  made  Lon.  in 

5 

45  5°  N 

I 

1  49  w 

2  53  W  6  40W 

Having  allow’d  the  Lee-way  and  the  Variation  upon  the  firft 
Courfe,  and  alfo  from  the  Middle  between  what  fbe  comes  up  and 
falls  01T,  (as  taught  in  the  Rules  for  Laying  too,)  the  Traverfe-Table 
will  ftand  as  follows. 


Courles 

Dift. 

N. 

s. 

E. 

W. 

I  I  .4 

NWbyN-IW 

NNE 

18 

I  2 

*3-9 

1 1 .1 

5.0 

4.2 

4.6 

NE  byE 

9 

7-5 

N  E 

6 

4.2 

I  I  .4 

34- 2  J 

1 

16.3 

IJ  i-4 

Departure  4  9  E, 


By 

D.R. 


"Courfe - - N.  8  oo  E. 

Diitance  - -  3-5  Miles 

DifF.  of  Lat. -  3^  N. 

Departure - .  3  E. 

'*<  Lat.  by  D.R.  - 45  50N. 

Lat.  by  Obfervation 


Meridian  Diftance  1  4^W 
Longitude  made —  2  53 W 
„  Longitude  in  - - 6  40 W 
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K.  'H  K]F. 

I 


2 

3 

4 

3 

6 

3 

—  1  ■“ 

8 

3 

10 

3 

1 

12 

3 

1 

— 

2 

3 

1 

4 

4 

6 

4 

8 

4 

IO 

4 

12 

4 

1 

Courfe 

Dift. 

£ 

0 

0 

£  _ 

72  1 

’ 

Courfes 

Winds 

1 

Lee¬ 

way. 

'  N  W 

WNW 

wsw 

s  w 

4 

4 

Tranfadtions,  Wednejday  ' 

May  7th,  1757- 


Frefh  Gales  the  firft  Part, 
he  latter  Moderate,  with 


Set  Me 
NW 

tin  Top- 
WSW 

-fail. 

3 

Set  Fo 
W  by  S 

re-top- f 

S  by  W 

Ill. 

2 

Out  2d  Reefs  both  Top-fail 

w  I  s  s  W)  1 1 


Variation  1  Point  W.erly. 


W 


Lat.  by  D.R- 

Lat.  by  Ob.jl 

46  32  N 

247W1;  4  17W  8  04W 


Lon.  in 


Courfes 

Dift. 

N. 

S. 

E. 

W.  1 

N  by  w" 

1  2 

1 1 .8 

1 

2.3 

f,  - 

NW  by  N 

I  2 

10.0 

°-7 1 

|NN  W 

;  21 

19.4 

8.0I 

w 

1  32 

32.°! 

WbNiW|  9 

0.9 

g.o 

1  _ 

42. 1 

1 

1 

By 

D.R. 


"  Courfe - N. 

Diftancc  - - 

DifF.  of  Lat. - 

Departure - 

^  Latitude  D.R. - 

Latitude  Obfervation 
Meridian  Diftance  — - 

Longitude  made  - 

^Longitudeun  - 


54  co  W. 

Miles 
42  N. 

58  W. 

46  32  N. 


•  ; v 
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K. 

H  K 

:f. 

2 

4 

i 

4 

4 

I 

6 

_  4 

I< 

8 

4 

I 

IO 

4 

I 

12 

4 

I 

2 

4 

4 

4 

6 

■ - -  j 

4 

- - - 

8 

4 

IO 

3 

I 

12 

3 

Courfe  j 

Dift. 

S.  Y 

S  82  00W 

I 

95 

>39 

Courfes 


WbyN 


Winds 


SWbS 


Lee¬ 

way 


[Out  i  ft  Reef  both  Topfails 


w 


S  S  W|  i 


W  by  S  S  by  W 


wsw 


J. 

2 


X 


Tranfadlions,  1'hurfday 
May  8th,  1757. 


Moderate  Gales  and  thick 
Hazy  Weather. 


Variation  1  Point  W.erly. 


Lat.  by  D.F., 


Lat.  by  Ob. 


Mer.  Dift. 


Lon. made. 


Lon.  in 


46  19  N 


4  22  W 


633W 


IO  20W 


j  Courfes 

Dift. 

N. 

S. 

2.6 

9-3 

6. 1 

E. 

W. 

25-5 

26.9 

3°. 6 

I  1.5 

j  WbyN 

26 

5-1 

WbS  j  W 

27 

WSW  i  W 

32 

SW  byW  i  W 

*3 

—  ■■  ■■ 

0 

5- 1 

1 8.0 

94-5 

5-1 

Difference  Latitude 

12.9 

D.R. 


("Courle  ■  — -  $♦  82  00W. 

•  /"*  m  4  •  | 


Diftance - —  ■  * 

95  Miles 

Diff.  of  Lat.  . 

.3  s. 

Departure  - 

95  W. 

^  Lat.  byD.  R. — — 

46  19 N. 

Latitude  Obferv.  - 

Meridian  Diftance 

4  22W. 

Longitude  made  — 

6  33W. 

L Longitude  in—— 

10  20W, 

H 


_■  1  •  '  \ 


A  Jourual  from  England  towards  Madera.  143 


H. 

K. 

H  K 

2 

2 

I 

4 

2 

I 

6 

2 

I 

8 

2 

IO 

2 

12 

2 

2 

1 

I 

4 

I 

I 

6 

I 

I 

8 

I 

IO 

I 

12 

I 

r - 

Courfe 

Dift. 

s  57 

£ 

O 

O 

34 

Courfes 

Winds 

Lee- 

way 

T ran  factions,  Friday 

May  9,  1757- 

wsw 

s 

Little  Wind  and  fmall 
Showers  of  Rain. 

A  great  Swell  from  the 
SW.  for  which  I  allow  6 
Miles. 

Variation  i  Point  W.erly.  j 

SWbyW 

S  by  E 

w 

Lat.  by  D.R.  J 

ijat.  byOb. 

Mer.  Dill. 

Lon.  made 

Lon.  in 

329 

46  00N 

4  5‘W 

7  55W 

X  1  2W 

Courfes 

Dift. 

N. 

S. 

E.l 

“w7 

SWbyW 

~3° 

16.7 

24.9 

S  W 

IO 

7-1 

7-1 

NE  byN 

6 

5.0 

3-3 

5.0 

23.8 

3-3 

32.° 

5.0 

.3-3 

18.8 

28.7 

By 

D.R. 


"Courfe  - -  S.  37  00  W 

Dillance  - -  34  Miles 

DifF.  of  Lat. -  19  S. 

Departure -  29  W. 

Lat.  by  D.R.  - 46  00N. 

Lat.  by  Obfervation 
Meridian  Diftance  4  31 W 
Longitude  made —  7  13W 
^Longitude  in - 11  02V/ 


Note ,  In  this  Days  Work  the  Swell  coming  from  the  SW.  heaves 
the  Ship  towards  the  NE.  and  the  Variation  allowed  upon  it  makes 
NE.  by  N.  for  the  laft  Courfe  in  the  Traverfe  Table. 
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I-I. 

K. 

H  K 

F. 

Courfes 

j 

Winds 

Lee¬ 

way 

I  ranfaftions,  Saturday 
May  10,  1757. 

2 

4 

6 

Calm 

Tried  the  Current  and 
found  it  to  fet  WSW.  1 
Mile  per  Flour,  at  which 
Rate  I  allow  it  for  this  24 
Flours. 

■ 

Zenith  Diftance  27  52  S. 

Declination -  17  41N.  j 

I 

v  1 

Variation  1  Point  W.erly. 

8 

10 

12 

— 

2 

4 

6 

8 

1 0 

1 

2 

2 

I 

S  SW 

W 

1 

Courfe 

Dift. 

32 

S 

w 

Lat.  by  D.R. 

Lat.  byOb. 

Mer.  Dift. 

Lon.  made 

Lon.  in 

S  42  00W 

1 

24 

22 

45  36N 

45  33  ^ 

5  13W 

7  5oW 

1 1  37W 

Courfes 

Dill. 

s. 

E. 

W. 

S  by  W 

I  I 

10.8 

2.1 

SWbW 

24 

1 3-3 

1 

20.0 

— 

<  _ _ 

24.  I 

>2  2.1 

Courfe -  S.  42  00  W. 

Diftance - 32  Miles 

Diffl  of  Latitude  -  24  S. 

Departure - 22  W. 

Latitude  by  D.R.  45  36  N. 
Latitude  Obferv.  -  45  33  N. 
Meridian  Diftance  513  W. 
Longitude  made —  7  50  W. 

Longitude  in -  n  37  W. 


Note,  The  Current  fetting  WSW.  1  Mile  per  Hour,  I  allow  the 
Variation  upon  it,  which  makes  it  SW.  by  W.  and  fet  it  in  the  Tra- 
verfe  Table,  with  24  Miles  Diftance,  as  above. 
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H. 

K. 

H  k| 

F. 

Courfes 

Winds 

Lee¬ 

way 

Tranfadtions,  Sunday 

May  nth,  1757. 

2 

4 

6 

8 

10 

12 

3 

3 

4 

I 

S  by  W 

W  by  S 

1 

I 

Moderate  Gales  and  fair! 
Weather,  at  9  (a.  m.)  fpoke 
with  a  Ship  from  Barbadoes , 
and  bound  for  London . 

» 

1 

! 

Variation  i  Point  W.erly. 

4 

4 

4 

— 

2 

4 

6 

4 

4 

4 

8 

10 

12 

4 

4 

4 

Courfe 

South 

Did. 

1 03 

S. 

103 

1 

Lat.  by  D.R.  L 

.at.  by  Ob. 

Mer.  Dift.  Lon. made. 

Lon.  in 

44  00N  <j 

1-3  5°  N 

5  13  W  7  50W 

IX  37W 

By 

D.R. 

fince 

laft 

Obfer. 


Courfe  ■■  - -  South 

Diftance  —  93  Miles 

Difference  ofLat.  -  93 

Departure  -  00 

Latitude  by  D.R. —  44  00  N. 
Latitude  Obferv.  —  43  50  N. 


f  Courfe  - 

Diftance - 

Ditf.  of  Lat. 
Departure 


Cor¬ 
rected*^  Lat.  byD.  R.. 

Latitude  Obferv.  - 
Meridian  Diftance 
Longitude  made  — 
.Longitude  in - 


- —  South 
103  Miles 
103  s. 

00 

44  00  N. 

43  5°N. 
5  13W. 
7  50W. 
ii  37W. 


In  this  Days  Work,  there  being  io  Miles  Difference  between  the 
Latitude  by  Dead-Reckoning  and  Obfervation,  I  am  to  CorreCt,  and 
therefore  I  do  not  find  the  Meridian  Diftance  &V.  by  (D.R.)  as  I  did 
when  there  was  no  Correction ;  but  I  mark  them  all  down  again  as 
above,  and  Correcting  ( as  in  Cafe  the  Firft,  of  the  Rules  for  Correct¬ 
ing)  becaufe  my  Courfe  by  D.R.  fince  the  laft  Obfervation  was  due 
South,  I  fetthem  all  down,  as  in  the  above  Correction. 

U 
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H  K 

F. 

.1 

Courfes 

Winds 

1 

Lee-  | 
way. 
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4 

SWbS 

VVNN 

4 
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I 
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4 

I 
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4 
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IO 

4 

12 

4 

2 

4 

I 

4 

4 

I 

ssw 

6 

4 

8 

4 

j 

• 

IO 

4 

12 

4 

I 

1 

1 

Courfe 


S  1  8  00W 


Dift. 


1 12 


Tranfadtions,  Monday 
May  1 2  th,  1757. 


Moderate  Gales  and  fine 
clear  Weather. 


Variation  1  Point  W.erly. 


SiW 


i1q6  35 


Lat.  by  D.R. 


42  1 3  N 


Lat.  by  Ob, 


Mer.  Dift. 'Lon.  made 


Lon.  in 


42  04N|5  48W  8  37W42  24W 


Courfes 

Dili. 

N. 

S.  , 

E. 

w. 

ssw 

60 

55-4 

23.0 

S  by  W|  42 

41.2 

8.2 

96.6 

31.2 

"Courfe - S.  18  00  W. 

Diftance  — ■ -  112  Miles 

Diff.  of  Lat. -  106  S. 

Departure -  35  W. 

^  Latitude  by  D.  R. — 42  13  N. 
reeled.  LatitudeObfervation  42  04  N. 

Meridian  Diftance —  5  48  W. 
Longitude  made  —  8  37  W. 
L Longitude  in - 12  24  W. 


fly 

D.R. 

fince 

laft 

Obfer. 


r Courfe - -S.  18  00  W.-' 

|  Diftance - 102  Miles 

j  Diff.  of  Lat.  —  97  S. 

>  Departure  -  3  1  ™  *  f 

i  Latitude  D.  R.  42  1 3  N- 
\  Latitude  Obfer.  42  04  N.J 


Having  found  as  far  as  to  the  Latitude  by 
Dead-Reckoning  and  Obfervation,  I  fee  they 
differ  9  Miles,  therefore  I  Correa  (by  Cafe 
the  zd.)  becaufe  my  Courfe  found  by  Dead- 
Reckoning  fince  the  laft  Obfervation,  is  lefs 
then  33  Degrees,  and  the  refultis  as  above. 


H 
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H. 

2 

4 

6 

8 

10 

12 

K. 

H  K 

F. 

Courfcs 

Winds 

Lee¬ 

way 

Tranfa&ions,  Tuefday  ! 

May  13  th,  1 757.  j 

4 

4 

4 

4 

3 

4 

I 

sw 

N  W, 

I 

Moderate  and  Fair. 

Variation  \  Point  W.erly.  | 

I 

SWbW 

2 

4 

6 

4 

3 

3 

I 

I 

N. 

8 

10 

12 

3 

3 

3 

I 

.  I 

I 

N  E. 

Courfe 

Dift. 

S. 

W^at.  by  D.R. 

Lat.  by  Ob. 

IVIer.  Dift. jLon. made. 

Lon.  in  j 

S  47  00  W 

73 

53 

57 

40  59  N 

41  1 1  N 

6  45  W  9  53  w 

w 

1340 

Courfes  IDift. 

N. 

s. 

E. 

W.  | 

SWbS^W  33 

26.5 

1 9  *  7 1 

S  W  i  W  58 

33.9 

43-° 

• 

65.4 

62.7 

Cor¬ 

rected 


'Courfe - S.47  ooW\ 

Diftance -  78  Miles 

DiJF.  of  Lat.  -  53  S. 

Departure  - 37  \\r. 

{  Lat.  by  D.  R - 40  59N. 

Latitude  Obferv.  -  41  11N. 
Meridian  Diftance  6  43 
Longitude  made —  953 

..Longitude  in - 13  40 


By 

D.R. 

iince 

laft 

Obfer. 


Courfe  "  S.  44  00  W. 

Diftance  - - ■  91  Miles 

Difference  ofLat.''  -  65  S. 

Departure  - -  63  W. 

Latitude  by  D.R.—.  40  59  N. 
Latitude  Obferv.  —  41  1 1  N. 


New  Departure — —  51 
Departure  by  D.R.  -  63 

Their  Sum— -  1 14 

i  Sum,  or  true  Dcp.  57  Miles 


In  this  Cafe,  the  Courfe  by  D.R.  fince  laft  Obfervation  being  more 
than  33,  and  lefs  than  67  Degrees,  I  Correft  by  Cafe  the  3d. 

U  2  ,  •  - 


H 


33  3 
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H. 

K. 

FI  K 

F. 

Courfes 

Winds 

Lee¬ 

way 

Tranfaftions,  Wednefdayj  l 
May  14,  1757. 

2 

4 

6 

4 

4 

4 

w. 

. 

S  E 

Cloudy  the  firft  part,  the 
latter  moderate  and  Fair. 

| 

I 

I 

1 

| 

c 

1 

1 

? 

! 

Variation  \  Point  W.erly. 

8 

10 

1 2 

4 

4 

4 

E 

2 

4 

6 

4 

4 

4 

8 

10 

12 

3 

3 

3 

I 

I 

I 

N  N  E 

Courfe 

Dift. 

— 

w 

Lat.  by  D.R. 

Lat.  byOb. 

Mer.  Dift. 

Lon.  made 

Lon.  in 

Weft 

93 

— 

93 

41  02N 

41  I  I  N 

8  18W 

11 56W 

i 

1543W 

I 


Courfes 

Dift. 

N. 

s. 

E. 

w. 

W  by  S  4-  w 

93 

9. 1 

92.6 

DifF.  Lat. 

Dep 

Corrected  by  Cafe  the  4th, 
the  Courfe  by  D.R.  being 
more  than  6  Points. 


g  f  Courfe  —  W.  by  S.  W. 

■p.  £  I  Diftance  - -  93  Miles 

U'  K*  DifF.  of  Lat.  —  9  S. 

1  DeParturc  -  93  w- 

p.,  r  I  Latitude  D.R.  -  41  02  N. 

er’  L Latitude  Obfer.  -  41  11N. 


Cor- 


'  Courfe - 

Diftance  — 
DifF.  of  Lat. 
Departure 


reaed.<  f  at'  ,b>'  5'R 


93 

OO 

93 

4* 


Lat.  by  Obfervatk)n4i 
Meridian  Diftance  8 
Longitude  made  1 1 
Longitude  in  —  15 


Weft 

Miles 

W. 

02N. 

1  iN. 

18W 

56W 

43W 


Note,  When  the  Courfe  is  due  Eaft  or  due  Weft,  as  in  this  Cafe,  then  the  Difference 
of  Longitude  cannot  be  found  by  the  Courfe,  and  Meridional  Difference  of  Latitude 
as  before,  but  muft  be  found  as  follows ;  look  in  the  Tables  of  Difference  of  Latitude 
and  Departure,  for  the  neareft  Degree  to  your  Latitude,  which  here  is  41,  and  in  fome 
of  the  Difference  of  Latitude  Columns  belonging  to  that  Degree  find  your  Departure, 
which  in  this  Cafe  is  93,  the  Diftance  anfvvering  to  that  which  123,  gives  your  Diffe¬ 
rence  of  Longitude. 


H 
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H 

K. 

H  k! 

F. 

Courfes 

Winds 

Lee¬ 

way 

TranfaCtions,  T'burfday 
May  the  1 5 th,  1 757. 

2 

4 

6 

4 

3 

3 

I 

I 

i, 

SbyW. 

N 

Little  Wind  and  Hazy 
all  thefe  24  Flours. 

• 

Variation  -  Point  W.erly. 

8 

10 

12 

2 

4 

6 

3 

3 

3 

« 

S  S  W 

N  W 

3 

3 

3 

Sbwiw. 

WNW 

8 

10 

12 

3 

3 

3 

Courfe 

S  1 1  00W 

Dift. 

76 

s 

w 

Lat.  by  D.  R. 

Lat.  by  Ob. 

Mer.  Dift. 

Lon.  made  Lon.  in 

....  !  ... 

74  r4 

39  57  N 

8  32  W 

12  irW  1602W 

1 

Courfes 

Dift. 

N. 

S. 

E. 

w. 

S  i  w 

28 

27.9 

2.7 

SbW|w 

24 

23.° 

7-c 

SbyW 

24 

23-5 

4-7 

6 

74-4 

• 

14.4 

"Courfe - S.  1 1  co  W. 

Diftance — - -  76  Miles 

DifF.  of  Lat. -  74  S. 

p  r  Departure -  14  W. 

-p.  \\  Latitude  by  D.  R. — 39  57  N. 
LatitudeObfervation 
Meridian  Diftance —  8  32  \V. 
Longitude  made  — 12  15  W. 
(^Longitude  in - 16  02  W. 


Note,  Having  in  the  foregoing  Days  Works  given  an  Example 
to  every  Cafe  of  Correcting,  (for  a  fingleDay)  I  lhall  now  fet  down 
two  or  three  Days  Works  by  D.R.  and  then  (hew  how  to  Correct 
them  all  together  by  an  Observation,  that  is,  how  to  Correct  for  a 
longer  Time  than  one  Day. 


- _ ■ 
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— rr - ~-V  1  - 

H 

K. 

H  K 

F. 

Courfes 

Winds 

Lee- 

1 

Tran fa£l ions,  Friday 

r\ 

way 

1 

May  the  16th ,  17^7. 

Z 

A 

3 

I 

ssw, 

WbyN 

1 

4 

6 

3 

4 

1 

1 

Little  Wind  and  Cloudy. 

8 

4 

I 

10 

4 

S  byW 

W 

12 

3 

I 

/ 

2 

3 

1 

4 

3 

I 

6 

3 

J 

s. 

WSW. 

i  8 

i° 

0 

3 

3 

I 

1 

j 

SbWi-W. 

w 

1 2 

3 

I 

variation  5  Point  W.erly. 

Courfe 

Dift. 

s 

VY 

Lat.  by  D.  R. 

Lat.  by  Ob. 

Mer.  Dift. 

Lon.  madejLon.  in 

S  12  00  W 

S3  ! 

3  2 ' 

J 

I7I 

38  35  N 

: 

8  49  W 

12  38  Wjl6  25 w 

Courfes 

Dift. 

N. 

S. 

E. 

w. 

SbW^W. 

3° 

28.2 

IO. I 

S  i  W 

29 

28.7 

4-3 

S  i  E. 

12 

12.0 

0.6 

- 

SbW-lW 

*3 

12.6 

3-2 

81.5 

0.6 

1  7.6 

- 

0.6 

Dep. 

1 7.0 

By 

D.  R. 


‘Courfe  ■-  ■■ 
Diftance*— 
DifF.  of  Lat. 
Departure 


S.  12  oo  W, 

-  83  Miles 

-  82  S. 

17  W. 


^  Latitude  by  D.R.  38  35  N. 
Latitude  Obfervation 
Meridian  Diftance —  8  49  W. 
Longitude  made —  12  38  W. 
Longitu-de  in  - - 16  25  W. 


Jr 

•) 


H 


mm 


A  Jourual  from  England  towards  Madera. 


*Sr 


H. 

K.  1 

H  k|f.  < 

Zourfes 

2 

3 

I 

3bW|W 

1  4 

3 

I 

6 

3 

I 

8 

3 

IO 

•  3 

I 

I  2 

3 

2 

4 

O 

0 

2 

S  by  W 

6 

3 

1  8 

3 

i° 

3 

12 

3 

Courfe 

Dift. 

S. 

W 

Lat. 

S  14  ooVv 

74 

r 

1 7 

37 

j 

Winds  1' 

Lee¬ 

way 

W  by  N 

. 

1 

/  W 

1 

Tranfaflions,  Saturday 
May  i7,  1757- 


Little  Wind  and  fair 


.Variation  1  Point  W.erly. 


Lat.  byOb. 


Mer.  Dift. 

Lon.  made 

Lon.  in 

9  06W 

13  iW|i648w 

Courfes 

Dill.  | 

N.  1 

s. 

L.  1 

W. 

1 

S  by  W  4  W 

46 

44-° 

1 3-3 

By  . 
..  .  < 

S  i  w. 

28 

27.7 

■ 

4.1 

7*-7 

1 

>7-4 

D.k. 

f  Courfe - S. 

DiftanCe  - 

DifF.  of  Lat. - 

Departure - 

t  k,,  n  R 


JL-J  i  *  w  •  %  • 

Lat.  by  Obfer. 

l\/Tm-wlmn  Diftnncf* 


14  00 W. 
74  Miles 
72  S. 

1 7  W. 
-37  23‘S- 


I 
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H. 

K. 

H  K 

f.! 

Courfes 

Winds 

Lee¬ 

way. 

Franfadhons,  Sunday 
May  1 8  th,  1757. 

2 

4 

6 

8 

10 

12 

2 

4 

6 

8 

10 

1 2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

S  by  W 

Wby  N 

Moderate  Gales  and  Fair 

l 

Variation  *  Point  W.erly. 

S  t>W±W 

Courfe 

Dift. 

s 

w 

Lat.  by  D.R. 

Lat.  by  Ob. 

Mer.  Dift. 

Lon.  made 

Lon.  in 

S  9  00W 

I08 

107 

i1? 

35  48  N 

35  36N 

1 9  23w 

13  19W 

17  06^ 

N* 


Courfes 

Dift. 

N. 

s. 

E. 

W. 

s  \  w 

k 

48 

47-5 

7-° 

|  S  by  W 

48 

47. 1 

9.4 

94.6 

16.4 

By  Courfe - S.  io  oo  W. 

D.R.  NDiltance - ■  gS  Miles 

fince  JDiff.  of  Lat.  —  93  S. 

yefter-  ^Departure - 16  W. 

day  ^Latitude  D.  R.  33  48  N. 
Noon.  (^Latitude  Obfer.  33  36  N. 


Now  being  to  Correct  from  the  laft  Obfervation,  which  was  on 
JVednefday  May  14th*  I  take  the  Northing,  Southing,  Eafting  and 
Wetting  for  every  Day  fince,  and  bring  them  into  a  Traverfe  Table 
as  follows, 


By  D.R. 
fince  the 
laft 

Obfer- 
vation. 

Gives  Courfe  by  D.R.  fince  laft  Obferv.  S.  1 1  oo  W. 


' 

N. 

S. 

E. 

W. 

On  ¥  bur f day ,  JVfoy  15 

74 

14 

On  Friday  the  16 

82 

72 

95 

*7 

On  Saturday  the  17 

l7 

On  this  Day  as  above 

1 6 

Whole  Diff.  of  Lat.  by  D.R.  S.  323  Dep.  64  W. 


My 


(  1 53  ) 

My  Courfe  found  bv  D.  R.  fince  the  laft  Obfervation,  being  S, 
jx  ooW.  which  is  lefs  than  33  Degrees,  I  am  to  Correft  by  Cafe 
the  2d,  and  to  find  every  thing  except  the  Diftance,  as  follows. 

Firft,  For  the  True  Difference  of  Latitude. 

Take  the  Latitude  laft  Obfervation - - 41  n  N. 

And  the  Latitude  by  Obfervation  To-day - 35  36  N. 

Gives  the  Difference  of  Latitude . . —  5  35 

Which  multiplied  by  60,  makes  - -  ■'■■■  1  ■  -  335  M^es. 

Second,  For  the  True  Courfe. 

The  Courfe  by  D.  R.  fince  the  laft  Obfervation,  being  S.  i  1  00  W. 
I  fet  it  down  for  the  true  Courfe,  as  per  Rule  in  Cafe  2d. 

.  0  <'■'  «* 

Third,  For  the  True  Departure. 

With  the  true  Courfe  11  Degrees*  and  the  True  Difference  of 
Latitude  (divided  by  2,  becaufe  too  big  to  be  found  in  the  Tables) 
which  makes  it  167.5,  (by  Plain  Sailing,  Cafe  the  2d)  I  find  the 
Departure  32.6  which  multiplied  by  the  fame  Number  the  Diffe¬ 
rence  of  Latitude  was  divided  by,  viz.  2,  gives  65.2  Tenths  for 
the  true  Departure. 

Fourth,  For  the  Meridian  Diftance. 


Take  the  Meridian  Diftance  laft  Obfervation  — -  8  18W. 

And  the  True  Departure  -  - - 1  05 

Gives  the  Meridian  Diftance  To-day  - —  9  23  W* 

Fifth,  For  the  Difference  of  Longitude. 

Take  the  Meridional  Parts  of  laft  Obfervation - 2716 

And  Meridional  Parts  of  To-days  Obfervation  -  2288 

Gives  Meridional  Difference  of  Latitude - —  428 

With  the  Half  of  which  -  .  — - —  .  214 


(becaufe  the  whole  is  too  big  to  be  found  in  the  Tables)  and  the 
True  Courfe  1  x  Degrees,  I  find  the  Difference  of  Longitude  41.6, 
which  doubled  becaufe  the  other  was  halv’d,  gives  for  the  whole 
Difference  of  Longitude  83  Miles. 

X  Sixth* 


(  1 54  ) 


Sixth,  For  the  Longitude  made. 


Take  the  Longitude  made  laft  Obfervation 
And  the  whole  Difference  of  Longitude  — 


Gives  the  Longitude  made 


U  56W. 

1  23 


1 3  19  W« 


Seventh,  For  the  Longitude  in , 


Take  the  Longitude  in  laft  Obfervation 
And  the  whole  Diff.  of  Longitude  — 


15  43  W. 

1  23 


Gives  the  Longitude  in 


17  06 W. 


Courfe 

Diftance 


s.  1 1  00  w.; 


Difference  of  Latitude 
Departure 


335  s- 

65  w. 


Corrected  ^  Latitude  by  D.  R.  ■  35  48  N. 


S.  9  00 
108  Miles 
X07  S. 

17  W. 


Latitude  by  Obfervation  35  36  N. 

Meridian  Diftance - 9  23  W. 

Longitude  made  -  13  19  W. 

^  Longitude  in  - - -  17  06  W. 


The  Courfe,  Difference  of  Latitude  and  Departure  as  above,  being 
what  has  been  made  fince  the  laft  Obfervation,  which  was  4  Days 
ago)  and  as  it  is  ufual  to  fet  them  down  only  as  they  are  made  from 
Noon  to  Noon,  therefore  they  are  to  be  rubb’d  out,  and  found  again 
as  follows. 


Firjt ,  Take  the  Latitude  by  D.  R.  Yefterday 
And  the  Latitude  by  Obfervation  To-day  — 
Gives  the  Difference  of  Latitude  - -  - 


37  2 3  N. 
35  36  N. 


47 


Second ,  Take  the  Meridian  Diftance  Yefterday 
And  the  Meridian  Diftance  To-day  - -  — 

Gives  the  Departure  — - -  -  ”~~ 


9  06  W. 
9  23  W. 
o  17 


1  «  -4% 

Then  with  the  Difference  of  Latitude  107,  and  the  Departure  17 
Miles,  (by  Plain  Sailing ,  Cafe  6.)  I  find  the  Courfe  to  be  9  Degrees, 

Diftance  108  Miles  as  above. 


'  - , 


V 


.  V-V 

-As,  •-  Jr't  ■> 
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Journal  from  England  towards  Madera . 


H. 

K. 

H  K 

F. 

Courfes 

Winds 

Lee¬ 

way 

T ranfattions,  Monday 
May  19,  1757. 

2 

4 

6 

5 

6 

6 

I 

S  by  W 

• 

N. 

By  Reckoning  I  make 
my  Courfe  from  the  Start 
to  the  I  (land  of  Madera, 
S.  32  00  W.  Diftance  420 
Leagues,  Meridian  Dif¬ 
tance  and  Difference  of 
Longitude  as  underneath. 

At  Noon  faw  the  Iffand 
of  Madera,  bearing  S.  W. 
by  W.  Diftance  14  Leag. 
Variation  00. 

8 

10 

12 

•  2 

4 

6 

7 

7 

8 

8 

8 

8 

I 

1 

1 

— 

4 

8 

10 

12 

8 

9 

9 

I 

* 

Courfe 

Dift. 

213 

S 

W'Lat.  by  D.R. 

Lat.  byOb. 

Mer.  Dift. 

Lon.  made 

Lon.  in 

S  19  00W 

202 

70  32  14N 

IO  33W 

1443W 

18 

3  ow 

CourfesIDift. 

N. 

S. 

178.5 

E. 

W. 

35-5 

S  byW 

182 

SWbW 

42 

23- 3 

34  -9 

201.8 1 

70.4 

The  Bearing  of  the  Land  being 
SW.  by  W.  diftant  14  Leagues,  or 
42  Miles,  I  fet  them  in  the  Traverfe 
Table  as  a  Courfe,  &c. 


Courfe  - 
Diftance- 


DifF.  of  Latitude  - 
Departure 


S.  19  00  W. 
213  Miles 
202  S. 

70  W. 

32  14  N. 
10  33  W. 


Latitude  by  D.R. 

Meridian  Diftance 
Longitude  made —  14  43  W. 
Longitude  in -  12  14  W. 


It  being  Cuftomary  upon  making  the  Land,  to  find  what  Courfe 
and  Diftance  the  Ship  has  made  by  Reckoning  from  the  Place  fail’d 
from,  to  the  Place  arrived  at,  it  is  to  be  done  as  follows. 


CASE  the  Firft,  When  you  keep  the  Account  of  Longitude  in , 

With  the  Latitude  and  Longitude  of  the  Place  you  fail’d  from, 
and  the  Latitude  and  Longitude  you  are  in  by  your  Reckoning,  on 
the  Day  you  make  the  Land,  find  the  proper  Difference  of  Latitude, 
the  Meridional  Difference  of  Latitude,  and  the  Difference  of  Longi¬ 
tude  in  Miles,  and  with  them  find  the  Courfe  and  Diftance  (as  it  is 
{hewn  at  large  in  Mercator’s  Sailing,  Cafe  the  Firft,  Page  55. 

X  2'  CASp 


■ 

'  *?'  ni  WM  d6wW$;>&’  rhMMd 


f-  ■  •  •.sv,7*..r  A<  -  tii.rm-f-ty  f  'JT'  V  i 

„ - ^ —  •- — - « — — .  ,  ■  ■  •  •  /  /•'  •  .  -■  / 

-  - -  ~ — X - u - 


(  *56  ) 

CASE  the  Second,  When  you  keep  the  Account  of  Longitude  made. 

Then  the  proper  Difference  of  Latitude,  and  the  Meridional  Diffe¬ 
rence  of  Latitude,  are  to  be  found  as  before,  and  the  Difference  of 
Longitude  is  to  be  found  by  bringing  the  Longitude  made  into  Miles 
with  which  proceed  as  in  Cafe  the  Firft.  > 

#  The  Agreement  between  thefe  two  Ways  may  be  feen  as  follows. 
On  the  19th  of  May ,  when  I 


ma.de  the  Land,  my  Longitude 
in  was - - -  18  30  W. 


Longitude  of  the  Start  or 

Place  I  failed  from  3  47  E. 


The  Diff.  of  Longit.  14  43 
Which  multiplied  by  —  60 

Makes 


On  the  fame  Day  my  Longi¬ 
tude  made  was  - 14  43  W. 

Which  multiplied  by - 60 


883  Miles 


Makes  the  Diff.  of  Lon.  883  Miles 
the  fame  as  in  the  other  Cafe. 


To  find  the  Bearing  and  Bifiance  of  any  Place  from  the  Ship,  upon 

any  given  Day. 

Example.  Suppofe  I  would  know  how  Madera  bore  off  me,  and 
what  Diftance  on  the  14th  of  May ,  by  the  foregoing  Journal 

Firfi\  Suppofing  I  kept  only  the  Account  of  Longitude  in. 

Then,  with  the  Latitude  in  4[  nN.-v  2716  /■  And  with  Lon.  in  —  1  r  4,  w 

And  the  Latitude  of  Madera  32  44  N.  j  2080  ^  And  the  Lon.  Madera  17  26  w" 

I  find  the  proper  Diff.  of  Lat  8  27  !>  636  -hfind  the  Diff.  Lon.' 1  4f~  ' 

Which  multiplied  by  60  makes  507  l  M.D.L.  I  Which  make* 

Miles.' 


103  Miles. 


Then  with  that  Meridional  Difference  of  Latitude,  and  Difference 
of  Longitude,  1  find  the  Courfe  to  be  S.  09  00  W.  and  the  Diftance 
500  Miles,  (as  in  Mercator,  Cafe  i.) 

But  if  I  had  kept  only  the  Account  of  Longitude  made,  (which  is 
Difference  of  Longitude)  Then, 

With  the  Longitude  fail’d  from  - - 3  47  W. 

And  the  whole  Diff.  of  Lon.  or  Lon.  made  r  i  56  ’W.erlv 


Py  the  Rules  for  Longitude  (Page  107)  I 
ftiould  have  found  the  Lon.  in  to  be 


*5  43  W. 


And  then  I  have  given  the  Latitude  and  Longitude  in,  &V7 as ’before 
I  have  in  the  foregoing  Journal  fliewn  how  to  Corrett'either  for 
a  Angle  Day,  Pr  for  a  longer  Time,  and  given  Examples  of  every 
Cafe,  for  Correcting  from  one  Obfervation  to  another ;  but  as  it  may 
happen  that  you  may  be  fome  Days  at  Sea,  from  the  Time  of  your 

*■  1  '  ’  •  1  . 


leaving 

t> 


\ 
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leaving  the  Land  before  you  have  an  Obfervation,  and  that  when 
you  get  that  firft  Obfervation  you  may  have  Occafion  to  CorreCt, 
(and  there  being  much  the  fame  Difference  between  working  the 
Correction  from  one  Obfervation  to  another  ;  and  between  the  firft 
Obfervation  and  the  Land,  as  there  is  between  working  the  firft 
Days  Work  and  any  of  the  following  ones)  I  lhall  here  give  an  Ex¬ 
ample  from  the  foregoing  Journal. 

To  Correft  from  the  Time  of  leaving  the  Land ,  to  the  Firjl 

Obfervation. 

Example.  Suppofe  that  in  the  foregoing  Journal,  on  the  3d  of 
May,  I  was  by  Obfervation  in  the  Latitude  45  10  N.  my  Latitude 
by  D.  R.  being  45  23  N.  my  Southing  by  D.  R.  95,  and  Wefting  24. 

Now  being  to  Correct,  and  having  no  Obfervation  before  1  o-day, 
I  muft  CorreCt  from  the  very  Beginning  of  my  Journal,  that  is, 
from  the  Time  of  my  leaving  the  Land,  by  bringing  the  Northing, 
Southing,  Eafting  and  Wefting,  (for  every  Day  I  have  been  at  Sea) 
into  a  Traverfe-Table  as  follows. 


By  D.  R.  from 
the  Time  of 
leaving  the  Land 


N. 

S. 

On  the  firil  Day. 

93 

On  the  fecond  Day. 

96 

95 

On  the  Day  I  Correct 

E. 

W. 

53 

6 1 

24 

Whole  Dift.  of  Lat.  by  D.  R.  S.  284  Dep.  1 38  W. 


Gives  theCourfe  by  D.  R.  from  the  time  of  leaving  the  Land  S.26  00  W. 


The  Courfe  found  by  D.  R.  from  the  Time  of  leaving  the  Land, 
being  lefs  than  33  Degrees,  I  am  to  CorreCt  by  Cafe  the  Second,  and 
to  find  every  thing  except  the  Diftance,  as  follows. 

Firft,  For  the  true  Difference  of  Latitude. 

Take  the  Latitnde  of  the  Place  fail’d  from  50  07  N. 

And  the  Latitude  in  by  Obfervation -  45  10  N. 

Gives  the  true  Difference  of  Latitude  -  4  57  or  297  Miles 

Second,  For  the  true  Courfe. 

The  Courfe  by  D.  R.  fince  the  Time  of  leaving  the  Land  being 
S.  26  00  W.  I  fet  it  down  for  the  True  Courfe,  as  per  the  Rules  for 
Correcting,  Cafe  2d.  Third, 


% 


t 


Third,  For  the  True  Departure. 

With  the  true  Courfe  2 6  Degrees,  and  half  the  True  Difference  of 
-Latitude  148.5,  (becaufe  the  whole  is  too  big  to  be  found  in  the  Ta¬ 
bles)  by  Plain  Sailing ,  Cafe  the  2d.  I  find  the  Departure  72  2 
which  being  doubled  (becaufe  the  Difference  of  Latitude  was  halv’d) 
gives  144.6  for  the  true  Departure.  J 

Fourth,  For  the  Meridian  Dijiance. 

Whenever  you  Correct  from  the  Time  of  your  leaving  the  Land 
(as  you  do  here)  the  Meridian  Diftance  will  always  be  the  fame  as  the 

True  Departure  found  by  Correcting,  which  in  this  Cafe  is  144  Mile- 
or  2  25  W.  5 


Fifth,  For  the  Difference  of  Longitude. 

Take  the  Meridional  Parts  of  the  Latitude  fail’d  from  2485 

And  of  the  Latitude  in  by  Obfervation - 3044 

Gives  the  Meridional  Difference  of  Latitude  - - —  44  f 

With  the  half  of  which  - - - —  — . . . . I  220,5 

(becaufe  the  whole  is  too  big  to  be  found  in  the  Tables)  and  the 
True  Courfe  26  Degrees,  (as  direfted  in  the  Firft  Day’s  Work,  p.  134) 
I  find  the  Difference  of  Longitude  107.4.  which  doubled  (becaufe 
the  other  was  halv’d)  gives  the  true  Difference  of  Longitude  214,8. 

Sixth,  For  the  Longitude  made. 

W  henever  you  Correct  from  the  Time  of  your  leaving  the  Land, 
(as  you  do  in  this  Cafe)  then  the  Longitude  made  will  always  be  the 
fame  as  the  whole  Difference  of  Longitude  found  by  the  Correction, 
which  in  this  Cafe  is  215  Miles,  or  3  35  W. 

Seventh,  For  the  Longitude  in. 

Take  the  Longitude  of  the  Place  you  fail’d  from  —  3  47  W. 

And  the  whole  Difference  of  Longitude - 3  35 

Gives  the  Longitude  in 

f  Courfe 


Diftance  . . -  • — 

Difference  of  Latitude 
Departure 


S.  26  00  W, 


7  22  Wc 


Corrc&ed  <(  Latitude  by  D.  R. 


Latitude  by  Obfervation 

Meridian  Diftance  - 

Longitude  made  • - 

_  Longitude  in 


•  297  S. 

•  145  W. 

45  23  N. 
45  io  N. 

2  25  W. 

3  35 w- 

7  22  w. 


The  Courfe,  Difference  of  Latitude  and  Departure  as  above,  being  what  has 
been  made  in  the  whole,  from  the  Time  of  leaving  the  Land  (which  is  three 

Days) 


• 


,  W  V 


"'v  ■  ’■  '•  . 


- 


t 

n.vs\  and  at  it  is  ufual  to  fet  them  down  only  as  they  are  made  from  Noon  to 
Noon,  therefore  they  are  to  be  rubb’d  out,  and  found  again  as  follows. 

pirfl  Take  the  Latitude  by  D.R.  Yefterday - “  — —  46  58  N. 

And  the  Latitude  by  Obfervation  To-day - •  -  45 _ ££  N- 

Gives  the  Difference  of  Latitude - *  -  1  4** 


1 

2 


54  W. 

25  W. 


Second,  Take  the  Meridian iDiftance  Yefterday 
And  the  Meridian  Diftance  To-day  —  —  — 

Gives’the  Departure - —  —  “  ~  ...  ., 

Then  with  the  Difference  of  Latitude  1 08,  and  the  Departure  31  Miles,  (by 

Plain-Sailing ,  Cafe  6,)  I  find  the  Courfe  to  be  S.  1 6  00  W.  Diftance  1 1 3  Miles, 


o  31 


aS  Having  in  the  preceeding  Journal  (hewn  how  to  find  what  Latitude  and  Longi¬ 
tude  the  Ship  is  in,  on  any  Day,  I  fhall  in  the  next  place  fhew  how, 

By  that  Latitude  and  Longitude  in,  to  prick  off  the  Place  of 

the  Ship  on  the  Mercator’s  Chart. 


Rule.  Lay  a  Ruler  a-crofs  the  Chart,  in  the  Latitude  your  Ship  is  in,  then 
look  upon  the  Equino&ial,  or  Line  marked  with  the  Degrees  of  Longitude,  for 
the  Longitude  your  Ship  is  in  by  your  Reckoning,  and  fetting  one  Foot  of 
your  Compaffes  in  that  Longitude,  take  the  neareft  Diftance  to  fome  North  and 
South  Line,  and  from  where  that  Line  croffes  the  Edge  of  the  Ruler  that  lays 
in  the  given  Latitude,  lay  off  that  fame  Diftance  (by  the  Edge  of  the  Ruler)  to 
the  Right-hand,  if  the  Longitude  you  arc  in  was  to  the  Right-hand  of  the  North 
and  South  Line  :  Or  to  the  Left-hand  if  it  was  to  the  Left,  where  this  falls  will 
be  the  Place  of  the  Ship.  But  th  is  will  only  do  when  the  Longitude  mark'd  on 
the  Chart  and  your  Reckoning  of  Longitude  in,  are  both  counted  from  the  fame 
Meridian,  therefore  for  a  general  Rule  take  the  following,  viz. 


By  the  Latitude  in,  and  Longitude  made,  to  prick  off  the  Ship’s 

Place,  See. 

Rule>  Set  oneFoot  of  your  Compaffes  in  the  Place  you  take  your  Departure  from1 
and  take  the  neareft  Diftance  to  fome  North  and  South  Line,  and  from  where 
that  Line  falls  upon  the  Equino&ial,  or  Line  mark’d  with  the  Degrees  of  Lon¬ 
gitude,  fet  off  that  Diftance,  the  fame  way  as  the  Place  lays  from  it,  (that  is 
to  the  Right-hand,  if  the  Place  lay  to  the  Right-hand  of  the  North  and  South 
Line,  or  to  the  Left-hand  if  it  lay  to  the  Left)  and  make  a  mark  with  a  Black 
Lead  Pencil ;  this  Mark  will  ferve  to  prick  off  by,  till  you  come  to  take  a  New 
Departure,  and  then  you  rub  it  out  and  make  a  new  one,  as  before. 

Then,  lay  a  Ruler  a-crofs  the  Chart  in  the  Latitude  you  are  in,  and  taking 
fo  many  Degrees  in  your  Compaffes  (from  the  Line  of  Longitudes)  as  your 
Longitude  made  comes  to,  fet  them  off  from  your  Black  Lead  Mark,  to  the 
Eaftward,  if  tjie  Longitude  made  be  Eaftf  or  to  the  Weft  ward  if  it  be  Weft  j 

where 
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where  this  falls  will  be  the  Longitude  the  Ship  is  in  by  the  Chart,  fmm  whirl, 

Etsssr-  -  w“-  - 

I  he  Ship  s  Place  on  the  Chart  being  found  as  before  taught*  it  remain. 

s  ss  rz  ?£-  h°» » “  *■ »-**  -  ««— '*  4  cl: 


To  find  bow  any  Place  bears  from  the  Ship. 


Rule  Lay  a  Ruler  from  the  Place  of  the  Ship  to  the  Place  you  would 
know  the  Bearing  of,  then  fet  one  Foot  of  your  Compafs  in  the*  Center  of 
fome  Compafs  near  the  Ruler,  and  take  the  neareft  Diftance  to  the  Edee  of  the 
Ru,  er*  1  en  r“n  °ne  Foot  of  your  Compafles  along  by  the  Edge  of  the  Ruler. 

and  obferve  what  Point  of  the  Compafs  the  other  comes  neareft  to,  which  will 
be  the  Bearing  required.  * 


To  find  the  Bifiance  of  any  Place  from  the  Ship .  - 

Cafe  the  i/l.  If  the  Place  be  in  the  fame  Longitude  that  the  Ship  is  in,  fthat 
is,  it  it  bears  due  North  or  due  South)  then  the  Difference  of  Latitude  between: 


them  (found  as  by  the  Rules  for  Latitude,  Page  105)  and  turn’d  into  Miles  or 
Leagues  will  be  the  Diftance. 


Cafe  toe  2d,  If  the  Place  be  ,n  the  fame  Latitude  that  the  Ship  is  in,  (that  is, 
if  it  bears  due  Eaft  or  due  Weft)  then  take  half  the  Diftance  between  the  Ship 
and  the  Place,  in  your  Compaffes,  and  fetting  one  Foot  (on  the  Line  mark’d 
with  the  Degrees  of  Latitude)  in  the  Latitude  the  Ship  is  in,  fee  what  Latitudes 
the  other  Foot  will  reach  to,  both  above  and  below  it ;  the  Difference  between 

thefe  two  Latitudes,  (found  as  per  Rules  for  Latitude)  will  be  the  Diftance 
required. 

Cafe  the  3 dy  If  the  Place  be  neither  in  the  fame  Latitude  nor  Longitude  with 
the  Ship,  then  take  the  Difference  of  Latitude  between  them  in  Degrees,  from 
the  Equino&ial-line,  and  laying  a  Ruler  from  the  Ship  to  the  Place,  apply  one 
Foot  of  the  Compaffes  fo  to  the  Edge  of  the  Ruler,  that  the  other  Foot  turn’d 
about  may  juft  touch  fome  Eaft  and  Weft  Line,  that  is  crofs’d  by  the  Ruler, 
then  take  the  Diftance  along  the  Edge  of  the  Ruler,  from  the  Place  where  the 
Compaffes  refted,  to  the  Place  where  the  Ruler  croiles  the  faid  Eaft  and  Weft 
Line ;  that  Diftance  meafured  on  the  Equinoctial,  or  Degrees  of  Longitude, 
will  give  the  Diftance  in  Degrees,  which  you  may  turn  into  Miles  or  Leagues* 
and  in  the  fame  manner  as  you  find  the  Bearing  and  Diftance  of  any  Place  from 
the  Ship;  you  may  alfo  find  the  Bearing  and  Diftance  of  one  Place  from 
another. 

FINIS. 


